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Universal Cutter and Reamer Grinder. 


On this aud the succeeding pages we give 
illustrations showing the construction of a 
new universal cutter and reamer grinder, 
which has recently been brought out by the 
Cincinnati Milling Machine Co., Cincinnati, 
Ohio. 

The machine consists essentially of a cylin- 
drical column, to the top of which is fitted 
the head which carries the spindle, this head 
having a certain amount of vertical adjust- 
ment, so that an endless belt may be used, and 
kept at the proper tension. 
but one speed, since all grinding is done with 
3” or 4” wheels, though the curvature of the 
clearance surfaces may be made to equal 
what would ordinarily be obtained by much 
larger wheels, as will be explained hereafter. 
The spindle runs in hardened and ground 
steel bearings, protected by dust-caps, and 
carries a wheel at each end, as shown. 

Below the head is a long sleeve fitted to the 
column, and to this sleeve is attached the 
mechanism by which the various tools to be 


ground are properly held and moved with 
reference to the grinding wheels. This sleeve, | 


with attached parts, can be swung complete- 
ly around the column, so that the work may 
be brought up to either of the two grinding 
wheels, or it may be changed from one wheel 
to the other as the grinding proceeds, without 
disturbing any adjustments. 

The adjustment to and from the wheel is 
made by a screw moved by the crank handle 
shown; and the movement of the main slide 
is by means of a rack and pinion movement 
worked by the lever shown at the bottom, 
this lever being adjustable to suit the con- 
venience of the operator. It is elevated or 
lowered by means of a rack and pinion; is 
21’ long; has a horizontal movement of 10”, 
and takes between centers 15’. It is pro- 
vided with adjustable dogs, by which its 
movement in either direction may be 
limited. 

It swings to any angle for taper work, 
and carries a compound or swiveling 
head, which can be set at any desired 
angle, either in a horizontal or vertical 
plane. Graduations are provided by 
which all angular movements of the 
slide or swiveling head are indicated in 
degrees. 

Those familiar with the grinding of 
milling cutters know the difficulty of 
setting the tooth guide for grinding 
angular or taper cutters, owing to the 
fact that the tooth being ground must be 
in a live exactly parallel with the slide. 
In this machine this difficulty is over- 
come by fixing the tooth-guide used on 
such work at the height of the center, 
the proper clearance being obtained by 
adjusting the height of the slide so that 
the center of the cutter is below the 
center of the grinding-wheel, the tooth- 
guide moving up and down with it in mak- 
ing the adjustment. 

In all the detail cuts this fixed guide is 
shown, except one, where it is fastened 
to the head-stock, and remains stationary, as 
is necessary in grinding spiral mills. A 


cupped wheel is usually employed on one 
end of the spindle, which can be applied to 
side teeth as shown, thus getting any de- 
sired degree of clearance with a compara- 
tively large wheel, and making the clearance 
surface 


practically straight. It is found 


The spindle has | 


that almost no trouble at all is experienced for a wide range of work, and bears evidence 
by heating and consequent drawing of the of intelligent painstaking in the designing. 


temper of teeth when grinding in this man- 
ner with such a wheel. 
A square cutter, such 


is shown 


as 


CUTTER AND REAME 


the outline cut on this page, can be ground 
on the outer edge in the manner shown by 
the general view, and afterwards swung 
around to the cup-wheel, and the side teeth 
ground without moving the cutters from the 
stud or the tooth-guide from position. 

The detail cuts show the machine in vari- 
ous positions for different kinds of grinding, 
and are self-explanatory. Hand-rests are 
provided for turning off wheels, grinding 
gear cutters, ete. 

It will be seen that the machine is adapted 
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The tallest chimney in America is no longer 


in!at Newark, N. J., where it has been for a 





R GRINDER. 


year or two past, but is now at Fall River, 
Mass. This does not mean that the Newark 
chimney has been moved theie, but one has 


been built at Fall River, which is taller 
by just five feet, being 340 feet high. It 
is 80 feet square at the base, and will 


furnish draught for the steam-making plants 
of four new factories. This is now claimed 
to be the tallest chimney in the world 
used for this purpose; the tallest in the 
Old World being used in chemical works. 
There is one at a cast-steel works in Boch 


um, Prussia, however, which is 347 feet 
high. 
——_e-qp>o—_—_—__ 


Ericsson and the * Monitor.” 


Prof.C.W.MacCord has, in the North Amer- 
tcan Review for October, a very interesting 
article, in which some of the inside history con- 
nected with the building of Ericsson’s ‘‘ Mon- 
itor” is, we believe, for the first time given 
the public. Prof. MacCord was with 
Ericsson at the time as a draftsman, and is, 
of course, able to give many very interesting 
facts connected with the inside history of that 
event, A very high tribute is paid to Ericsson’s 
ability as an engineer, as well as to his char- 
acter as aman and citizen, and he is referred 
toas ‘‘ the world’s most illustrious engineer.”’ 
Ericsson’s indomitable energy and readiness 
in resources are well illustrated by the man- 
ner in which he remedied a difficulty which 
had arisen with the steering gear, and which 
the naval authorities proposed to overcome 
by putting in anew rudder, which would 
have required about a month’s time. The 
vessel had at that time not been accepted by 
the Government, and still belonged absolute- 
ly to Ericsson. As was natural, he strongly 
resented this interference, and in three days 
had the defect remedied. The Government, 
it seems, never assumed the least risk in con- 
nection with the ‘‘ Monitor,” and, at the time 
of the battle of Hampton Roads, in which 
she defeated the Confederate ironclad, she 
did not belong to the United States Navy, 
but to Ericsson, and that she was there 
rather in spite of than with the co-operation 
of the naval authorities. 

Prof. MacCord says: ‘It will always be 
recorded in the history of this country that 
the building of the ‘Monitor’ was sanctioned 
by the authorities at Washington only upon 
conditions the most arbitrary, and, in the cir- 
cumstances, the most contemptible ever im- 
posed bya great government upon a 
great designer. Ata price barely sufli- 
cient to cover the cost of materials and 
labor, they would accept his battery, 
but not until it had proved impreg- 
nable under the guns of the enemy at 
the shortest 


to 


range; in a most critical 
emergency, they would take all the 
profit if he would take all the risk. 
Twenty years before, these United States 
had reaped the fruits of his genius and 
his labor, when the building of the 
‘ Princeton’ had also marked a new era 
in naval construction. During all those 
years they had refused, as they have re- 
fused during all the longer years since, 
to pay him for his services, although, 
in the meantime, there had been days 
when the paltry sum would have been 
most acceptable. They are willing, it 
seems, that the memory of their mean- 
since they have 
allowed him to carry it with him to his 
eternal rest.” 
This is well calculated to bring the blush 
of shame to the cheek of every American 


ness shall be everlasting, 


citizen who has a particle of regard for na- 
tional honor, but well illustrates the fact 
which has been before recognized, and 


that is, that an engineer who renders an im- 
portant service to his country must expect 
far less recognition of it, as well as far less 
recompense than would be freely given in 
the case of a soldier or statesman who had 


accomplished something of equivalent value, 





Referring to the criticism sometimes passed 
upon that many 
takes, Prof. MacCord says that, in consider 


Ericsson he made 


ing this, account must be taken of the im- has been done, and to do what has not been drawings 


mense amount of original work accomplished 
by him, which, of course, is obviously true; 
he who never undertakes to do anything 
not done before is re asonably sure not to 
make many mistakes. 

‘* Mistakes he made, and he knew it; 
his projects were not always successful. 
In exploring new fields, errors are often 
found assuming the garb of truth so effect- 
ually that the imposition is not at once 
detected. In the development of new 
ideas perfection is seldom reached without 
repeated trials, and to say that the captain 
made mistakes is simply to affirm that he 
was human; but, when they are com- 
pared with the total results of his labors, 
the ratio is so small that po one has yet 
laid stress upon them who would not, in 
the caustic words of John Bourne, ‘ have 
been a much more distinguished engineer 
than he is if he had never done anything 
in his life except to contrive the mistakes 
of Ericsson.’ ” 

Much insight is given into Ericsson’s 
methods of work, and the article is well 
worth the reading by every one, and espe- 
cially by engineers and mechanics. 


>_> 
Night-School for Drafting. 


There is a movement at Syracuse, N. 
Y., towards establishing night-schools for 
teaching mechanical drawing. At a re- 
cent meeting looking towards establishing 
such a school, the attendance was surpris- 
ingly large, showing that the young men 
there are alive to their interests. At this 
meeting Prof. John E, Sweet made an 
address, from which we extract as fol 
lows: 

Pror. SWEET’S ADDRESS. 

Every man whose business it is to 
make something, or, in fact, to do some- 
thing, will find a time that it will be an 
advantage to be able to mark out the 
shape or form of some object that he 
wishes to explain or talk about. The 
foundryman wishes to mark out a flask 
with a stick, in the sand, or the machinist 
a bolt with chalk, on the bench; the shoe- 
maker wishes to illustrate the shape of a 
shoe, and the dentist delineate the contour 
of a tooth; in fact, all men engaged in 
construction or manufacture between 
these extremes, will find use for a knowl- 
edge of drawing. There is a kind 
of drawing (that is sketching or pic- 
ture-making) that may be practiced 
independent of its commercial worth, 
but mechanical drawing, the kind of 
work your instructors hope to interest 
you in, is a thing of money value. 
It may not be educational, but you 
will tind that there is a good deal to 
learn, and, as to calling up one’s think- 
ing powers, I know of nothing that 
surpasses it. In picture-making or 
sketching, the artist may, and prob 
ably does, to a certain extent, think 
of his drawings and his work. 

In making drawings for the pat- 
ent office, the drawing is the aim and 
end of the business, but in all other 
kinds of mechanical drawing the 
draftsman cannot and must not think 
of his drawing, but concentrate his 
thoughts on the object he wishes to 
represent, This is as trueof mechan 
ical drawing as of what is called high 
art. In mechanical drawing you not 
only have to think of the one object, 
but many, and, in machinery, think 
of it in motion. You can scarcely 
make the first mark without thought 
as to what it represents and the rela 
This 


may not be mental discipline, such 


tion it bears to other things. 
as one 
history 
or of nature, but if ope imagines that he 
can learn to make drawings without think- 
ing, that tools are designed without thought, 
or machines invented without study, he is 
liable to mistaken, It is the scholar’s 
business to know what has been done and 


gets by the study of languages, of 


be 


AMERICAN 


who did it. It is the mechanic’s business not 


MACHINIST 


to begin at the bottom, and your teachers 


mis- only to know about things, but to do things. will find it necessary to hold you at the 


It’s the engineer’s business to know what preliminary work, compelling you to make 


done. 
It is the 


scholar’s business to know his- 














tory, it is the enginecr’s business to make 
history. .The one looks backward, and the 


other forward. Nearly every engineer 
started first as a draftsman, or as a mechanic 
and then as a draftsman, and all mechanics 
know how to make drawings, or wish they 
did. If you have had no experience or 
training whatever, you will find it necessary 


CUTTER AND REAMER GRINDER. 
(SEE Page 1.) 


of such things as blocks or 
bolts, rather than spiral gearing or a loco- 
motive. 
















There is nothing too simple to form a 
good subject; your own drawing-board, or 
tee square, or the first geometrical figure, a 
block, cube, or cylinder; anything of which 
you can measure its general dimensions, It 
is much better to make drawings of things 
than to copy other drawings, unless the 
drawings are of something with which you 
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are familiar, because, by making a drawing 

of an object you have before you, at the 

same time you are learning to draw, are 

learning the relation that exists bevween the 

object and the representation. It is the 

work of a lifetime to learn to determine how 
the unconstructed machine tool or build- 
ing will look when completed from the 
drawing made in advance. I will venture 
lo say that, aside from the architects, there 
is not one person in one hundred who has 
seen the plans of our City Hall, that is to 
be, who would recognize the building 
when completed should they see it some- 
where else in its completed shape and 
know nothing of its construction. Archi- 
tects and engineers themselves are some- 
times surprised, and often disappointed, 
at the result of their work, and I have 
known cases where they failed to recog- 
nize it. 

It is very desirable that you make 
your drawings look well, as it is desirable 
that everything one does be done well, 
but accuracy is of infinitely greater im- 
portance ; not accuracy in the measure- 
ments of the lines, but accuracy in the 
facts expressed. A good sketch figured in 
dimensions that are correct, is of far more 
value than the finest drawings that con- 
tain mistakes. A single mistake in a 
drawing may cost hundreds of dollars in 
the work. I think it was John Swart Mill 
who said he cared nothing about the spell- 
ing, nothing about the penmanship, for 
the important thing was to think right, 
and it isso with drawing. If you thivk 
right, and get your figures so that the in- 
formation you wish to convey is correctly 
read by the one that is to understand it, 
the drawing fills its mission. Half the 
value of the knowledge of drawing is in 
its enabling one to read the work of 
others; in fact, this is many times the 
most valuable part of it. In many posi- 
tions, as a foreman or pattern maker, for 
instance, it is the valuable part of it. 
They are called .upon, often a score of 
times a day, to read the drawings of 
others, while they make no drawings at 
all ; and this knowledge of the reading of 
drawings you can learn as you can learn 
to read books and letters, though you 
may make no great headway in writing 
them. As good a way to learn to read 
writing as any, is to learn to write, so as 
good a way to learn to read drawings as 
any, is to learn to make them. By mak- 
ing a drawing of anything you will learn 

more about it than in any other way, except it 
be something that you build. You may see a 
thing, mechanical or natural, and gain some 
knowledge of it; if you will take the trouble 
© write a description of it, you will find 
you know a great deal more, but if 
you make drawings of it, in all its 
details, you will then learn how little 
you knew before. This is educa 
tional, and knowledge gained in this 
way is just as valuable as knowledge 
gained in any other way, and with 
this advantage, that it is positive. 
What we read in books and are told 
is not always correct, and what trou- 
bles the student and technical scholar 
worst of all things when he gets into 
life’s work, is that he knows so many 
things that are not true; as Josh 
Billings put the same thought, ‘‘ One 
had better not know so much than 
so much that ain’t so.” 

You need have no fear in not 
finding enough to learn in making 
drawings ; the outside facts you will 
acquire, and the interest you take in 
things you make drawings of, that 
you had never taken an interest in 
before, will pay you for all your 
trouble. 

As it is best to start with simple 
things in drawing, so it is best to begin with 
simple tools. A board, tee square and two tri- 
angles, a painof compasses and pencil, will 
serve fora number of lessons. I have seen 
several succeed, starting with as simple a kit 
as this, and many fail with an expensive set 
of tools on their hands. Many a parent is 
ready, no doubt, to give his son a good set of 
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drawing instruments, but it is to be hoped 
that he will not do it until the son has made 
some progress with the simple ones I have in- 
dicated. 

‘‘The mathematician makes a rough dia- 
gram on his slate, paper or blackboard, and 
then, through a process of reasoning and a 
lot of figures, determines some fact he wishes 
to know, and, if right in his reasoning and 
accurate in his calculation, he will determine 
the fact with mathematical precision. The 
draftsman will take the same problem, make 
the diagram with the same accuracy 
would the work, and measure the point he 
wishes to determine in a much shorter time. 
The mathematician will appear the more ac- 
curate of the two, but, as in every problem, 
in real work, there are one or more factors 
based upon unknown qualities, the absolute 
accuracy is only an imagination. As an 
example, suppose we wish to determine the 
size a cast-iron bar must be to sustain a given 
load under fixed conditions; it is an easy 
mathematical problem to tigure the strain, 
but, as some will bear twice 
the load of others, and astwo bars out of 
the same heat will vary 20 per cent., it is 
easy to see that mathematical accuracy is 
All the problems in arithmetic or 
algebra can be solved on the drawing-board, 
and with an accuracy equal to any emergency 
that can arise in actual workshop or engi- 
neering practice.” 


he 


cast-iron 


useless. 


—— me 
Rules for Spiral Springs. 


By W. H. Boorn. 


Av English rule for the helical springs of 
safety valves is as follows : 

Multiply the mean diameter of the helix in 
inches by the gross load on the valve in 
pounds, and divide by 3 for round wire, and 
by 4.29 for square wire. The cube root of the 
quotient will be the diam- 
eter in sixteenths of the 
wire or its side if square. 
Expressed in 
this rule is as follows : 

3 
Dx W 
8° 
where W is the area of 
the valve multiplied by 
the steam pressure. 

Working out an 
ample for a 3” valve for 
100 pounds pressure, we 
have W = 100 X area of 
valve (which is 7 inches) 
= 700. Assuming a coil 
of 4 inches mean diam- 


symbols 


d= | 


ex- 


eter, we next have 700 « 
4 + 3 = 938; the cube 
root of which from a 


table or by logarithms is 

9.77. The diameter for 

round wire is thus nearly 

& of an inch. The following formula ex- 
presses the extension of one complete coil of 
the helix : 


: D3 yr " 
= where ¢ is a constant for 
d* 4 c 
wire of different sections, and equals 22 for 


round and 30 for square steel. Expressed as 
arule. (The extension of one coil is as fol- 
lows: Multiply the cube of the mean diam- 
eter of the spiral by the area of the valve, 
and by the steam pressure, and divide by the 
fourth power of the diameter of the wire (or 
of the side if square) and by 22 or 30 for 
round or square wire respectively.) 

Where J is the number of coils, the total 
extension will be WV times £. 

If now it is desired that the normal press- 
ure in the boiler shall not be exceeded more 
than three per cent., the number of coils must 
be so arranged that the lift of the valve, 
when blowing, shall not compress the spring 
to a greater than three percent. excess over 
its normal stress, 

An ordinary 38” valve lifts perhaps ;),th 
of an inch, and therefore this amount must 
not exceed ;%,ths of Hx N. We require 
therefore to find # by the formula given : 

D’ W 64x 700 
22d* ~ 229,115 
inch per coil, 


K= .223 of an 


Br 


Therefore the total extension will be .223 X 
N, and as sth of an inch is to be y3yths of 
EX N we have +3, of .223 NV = 

Therefore .669 N=8.5 or N= 12.7, or 
nearly 13 complete coils. 

With a coiled spring wound fairly close, 
free spring would require for each coil a 
length of 33" for the wire thickness, and of 
fully }}ths to allow for compression or a total 
say §4ths. Allowing for a fair amount of 
clearance, we should allow a total of 1 inch 
for each coil or alength of 13 inches for the 
free spring. When compressed the length 
would be 13 X .223 = 3 inches nearly shorter, 
and such a spring would allow-the valve to 
rise ;'sth of an inch under an increased press- 
ure of 3 pounds. The values given do not 
differ much from those given by Molesworth, 
but are considered more suitable for valve 
springs, the rules in Molesworth being for 
var and similar springs. 

The larger the mean diameter of the coil is 
chosen, the larger will be the proper diam- 
eter ofthe wire. Considerable latitude is thus 
allowed in the proportion of the coil, whose 
resistance is simply to be proportioned to the 
total load on the valve. The number of coils 
required depends entirely upon the lift 
demanded of the valve, and the allow- 
able rise of pressure beyond the normal. 
Large lifts demand a large number of 
coils, and when specially large lifts are 
demanded, use is made of the reaction of 


a 


the escaping steam to effect such lift, 
and there are valves, 
which will relieve a boiler of all the 
steam it can generate without apprecia- 
ble difference in gauge pressure between 
the valve close] and fully open. 

If by using the cons.ants given, and 
which were determined from a certain 
quality of steel, it is found that a spring 
results of too stiff or too weak a nature, 
then a change may be made in the con- 


spring-loaded 
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Iron Planer. 


An iron planer has recently been brought 
out by W. P. Davis, of Rochester, N. Y., 
which is illustrated by the accompanying en- 
graving made from the 24x24" by 6' size. 

The machine has all the regular standard 
features of planing machines, the design and 
proportion being made so plain by the en- 
graving as to make a detailed description un- 
necessary, except to say that two belts are 
brought down from the countershaft, one on 
each side of the machine. 

RD = 


Decimal Measurements. 


In relation to the discussion of decimal sys- 
tems of measurements, General M. C. Meigs 
favors us with acopy of astudy of the growth 
of population in the United States, of which 
he isthe author. It contains much that is 
interesting, but its connection with the sub- 
ject under discussion is sufficiently brought 
out by the following statements made in an 
accompanying letter from Gen. Meigs. He 
‘* The law therein developed, from the 
history of 250 years, promises in its effects to 


says : 
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stants in order to make allowance for such 
difference in quality. 

It is quite common to see safety 
springs designed without any reference to the 
increment of pressure beyond the supposed 
Such fault 


always seems to be in one direction, that of 


valve 


nominal blowing-off pressure. 


undue shortness of the spring, that is, lack 
of a sufficient number of coils to give the 
deflection necessary to allow a sufficient valve 
opening with a 2 to 3 per cent. rise of press- 
ure orly. 


This looksa little like loose methods in the 
line of inspection: 

A Board of Trade Report has been pub- 
lished on the explosion due to collapse of 
furnace tubes in the boiler of the ‘*‘ Queen of 
the Isles,” of Liverpool. The collapse was 
due to heavy incrustation, and to failure on 
the part of the men in charge to draw off 
salt water. Neither the tirst nor second en- 
gineer in charge held certiticates.—London 
Engineer. 

— +-ipe--—-— — 

Teacher—If man has two hundred 
pounds of ice in his wagon and one-fourth of 
it is lost by melting, how many 
his customers ‘pay for ? 

Boy (whose father is in the business)— 

' Three thousand pounds,—Léfe. 


a 


pounds do 


IRoN PLANER. 


have weight in determining the answer to the | 


question of changing all American tools and 
machines to adapt them to a false and incon- 
standard. The 
The decimal system we have on 
every foot rule or engineers’ scale. In 1700, 
France had a population of 19,600,000. The 
United States had in 1700 less than 1,000,000 
and now 67,240,000. France’s highest pop- 
ulation was in 1856, when she had 88,000,000. 
In 1940 we shall probably number 284,000,000, 
Whether France will then 
weaker than now, no one can predict with 
certainty. But it does not appear probable 
that she will be a more efficient propagator of 
an erronous 
division than now.” 


venient metric system 


erroneous, 


be stronger or 


standard and an inconvenient 

We are not quice sure whether Gen. Meigs 
understood us as advocating the adoption of 
the metric system in this country, but we 
| think that nothing we have said upon the sub 
ject will bear thatinterpretation. We think 
we have a reasonably clear idea of the difficul- 
ties which would be in the way of such 
change, but the point we wish to make is 
that these practical difficulties which stand 
in the way constitute the strong argument 
against it, and should be emphasized, rather 
than the inherent faults of the system itself. 
‘ We only mentioned the metric system because 


a 


1S 





| 


3 


it is a decimal system, and we were trying to 
point out that, regardless of disadvantages 
which decimal systems may possess, they also 
possess some advantages. We do not believe 
in forcing the adoption of any system of 
measurements, but we do not like to see our 
people fail to take advantage of a good thing 
to the extent that might be advantageous for 
them on account of prejudice or an erroneous 
idea of what is involved. We believe that a 
more extended use of decimal divisions of the 
inch could be advantageously introduced, 
and we also believe that the natural tendency 
is and will be in that direction. This tend 
ency will probably continue until decimal 
divisions are that extent which 
most advantageous, but the rapidity of the 
movement will be much affected one way or 
the other by new inventions and consequent 
changes in the methods of doing work, as it 
has been undoubtedly much accelerated by 
the introduction of micrometer calipers. 

The question of a uniform standard be 
tween all civilized nations may inthe future, 
when international trade and commerce in 


is 


used to 


creases, become more important than now, 
but when it comes to be adopted, if it ever 
does, we think that 
question of relative population will enter 


much besides the 
into the matter, though that of course 
will have its influence, and perhaps a 
great one, 
=> 
Machinists as Engineers. 

A writer in the Union Pacific Em- 
ployes’ Magazine, speaking of the ma- 
chinists’ trade, says: 

‘* The trade is a stepping-stone to man’s 
other branches of industry. The marine 
engineer must be a machinist, or have 
trade, 
and, in many parts of the world, this is 
of 


considerable knowledge of the 
true the locomotive engineer, and 
there is no good argument 
to show why it should not 
the rule, 
There would be less mon- 


be universal 
keying with the running 
and valve gears of a loco- 
motive with a coal-pick 
if it was, and there would 
be considerable more in- 
telligence displayed in 
the average roundhouse 
report book.” 

There is more truth in 
this than most engineers 
will be willing to admit, 
principally because very 


few of them are ma- 
chinists. Of course, it 
is not true that no one 


can become a good loco- 
motive engineer without 
first being a machinist, 
for there are many excel- 
lent engineers who know 
practically nothing of the machinists’ trade. 
In the early days of railroading the engineers 
were mostly machinists, because no one else 
knew enough about the machines to manage 
them. Of course, it was perfectly natural for 
the firemen employed upon them to acquire 
an ambition to run them, and it was also quite 
natural for them to conclude after a while 
that man really be 


called a good engineer was one who had 


the only who could 


never worked in a machine shop. It seemed 
to strengthen their own position; and from 
this the belief has come to be quite general 
among engineers and firemen, not merely 
that shop training does not qualify a man for 
running a locomotive, but that it actually 
disqualifies him, and makes it impossible for 
him to ever become a good engineer, no mat- 
ter how well adapted by nature to the busi 
ness, 

We have no doubt many men 
employed in subordinate positions in the 
engineers’ department. of large steamships, 
who could easily persuade themselves to 
believe that no one who had a 
machinist could possibly be as good an en- 


there are 


ever been 


gineer as one who had not been. But large 


maripe engines remain in charge of men 
who are machinists, n0 matter what other 


qualifications they may possess, 
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Practical Details of Blacksmithing. 


F 


By B. SPALDING. 


STORING AND HANDLING RACKS FOR 


IRON. 


STOCK 
BAR 

Much of the facility with which work can 
be performed depends upon the manner in 
which the stock is disposed, in respect to 
making it It 
same whether the material is of great bulk, 
like the huge blocks of granite or marble in 
the stone yards, the logs in a saw-mill, the 
pig-iron for a foundry, or the stock for 
manufactures which employ raw material 
In the grosser 


convenient of access. is the 


of much smaller dimensions. 
quantities the advantage is more noticeable, 
but in the lesser it is not the less real. 

The matter of storing stock in the most 
convenient manner is one which, in making 
arrangements for building a shop, is likely 
to fail of being duly considered, because 
other things, which may be, in fact, of less 
importance, force themselves more promi- 
nently into notice. Then, after the shop is 
built and operations have commenced, this 
matter is let run to take care of itself, be- 
cause it has not entered regularly into the 
designed system. The golden rule of order 
—‘A place for everything and everything 
in its place”—is breken in its provisory 
clause. There is no appointed for 
each and every particular kind of stock, and 


j lace 


some of it gets laid down promiscuously in 
In this 
way it may happen that one kind of stock, 
for immediate use, will 


whatever available space appears. 
which is not wanted 
be covered up by another kind which is like 
ly to be worked up at once, and that this cir- 
The programme 
may be changed before enough of the last 
stock is worked off to leave the first in view, 
and that which is covered up may be wanted 
and cannot be found, 
nature need not occur if a rule is adopted to 
this effect: ‘‘ Never cower one kind of stock 
with another.” It may happen, also, in this 
indiscriminate taking care of 
stock, that a valuable lot may be stowed away 
find it even when it is 
wanted, so it is evident that rule 
can be as good as that which requires that a 


cumstance is forgotten. 


Circumstances of this 


method of 


where no one can 


no other 
certain place shall be assigned to every partic: 
ular variety, and, if proper care is exercised, 
some plan may be carried out which will 
secure the benefit of this policy. Tending 
to this end, it may be of interest, and, per- 
haps, suggestive of improvements, to con- 
sider the different 
stock. 

Shops running on special work—doing a 


modes of disposing of 


large business on a few kinds of stock—may 
have it so systemized that the stock may be 
brought to the door on cars, and taken from 
them to the place where it is to be at once 
operated upon, but in the vast majority of 
cases this is not practicable, because the de 
mand for any particular size does not happen 
to be so great as to cause the regular con 
sumption of such quantities, and it is, be- 
sides, not good policy to become dependent 
upon railroading for the 
necessary supply. These are held responsible 
for many delays which could be well avoid 
ed if allowances were made for their occur 


the casualties of 


rence in ordering the stock and fixing the 
dates of shipment. 
When stock of assured quality is on the 


premises, one very frequent cause of delays 
is guarded against, and, although its storage 
for a time may be at the expense of one 
more handling, the advantage is generally 
great enough to compensate for it. 

In some establishments where the business is 
carried on with conspicuous rush and bustle, 
the stock, in all sizes, lengths and qualities, 
is thrown from the cars or drays in a mixed 
pile, the great object being to unload it on 
the that, from the 
tangled, tied and twisted mass it can be ex- 


premises, assuming 
tricated, then separated and assorted, moved 
and racked, or piled, in convenient shape 
afterward, and that this is the quickest and 
best way to make the change from transit to 
stowage. Particular occasion may require 
the 
more orderly course of keeping each kind by 


this kind of treatment, but generally 


itself until it reaches its destination is much 
to be preferred. 
‘“What is the 


is taken in arranging 


all the pains which 
and shipping stock 


use of 


carefully assorted in the cars ?” is the query 
which occurs to the observer, as, in a crowd- 
ed city, he cautiously peers down a hatch- 
way, and common and refined iron 
with cheap and expensive steel, all kinds cut 
to special, yet hardly distinguishable, varia- 
tions of length, thrown down there together 
Ife may see half a 


sees 


ina promiscuous pile. 
dozen mendigging away at the lowerend of the 
mass, trying to get out bits of such stock as 
they require for immediate use, and, as the 
establishment makes great quantities of 
work, he knows that this is the general con 
dition of affairs. In the lull of dumping in 
the stock, the daring roustabouts may pull 
it out bar by bar and stand it up against and 
along the walls of the underground 
room, but in busy times it never gets cleaned 
up, unless it may happen, as it sometimes 
does, that the stock most needed is buried 
heneath the whole lot, when a force em- 
ployed all night may be able to rescue it. 
It certainly appears as if this mode of pro- 
ceeding could be improved upon, even under 
the untoward circumstance of being exceed- 
ingly cramped for room. 

It has become the common usage in order- 
ing stock to specify the lengths in which it 
shall be delivered. These are such as are 
required to make the pieces for which they 


store- 
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upon placing the forges too remote from each 
other. Some systems of manipulation re- 
quire that the drop, trip-hammer and punch 
press shall stand conveniently close together 
so that work may go at the ‘same heat from 
one to another, and so on through all. These 
may be worked by one or more men, as the 
system requires, the rule being to work as 
many as can be kept continuously employed, 
that one may not wait upon another. 
Other plans, perhaps, pass the work through 
a number of drops, taking impressions from 
each at the same or a subsequent heat. Or it 
may be from the heading machine to the 
drop and bending machine, or other com- 
binations and tools, such, for instance, as 
In such cases the 


SO 


are used in axe factories. 
tools may be short-circuited, or 
nigh to each other, and room for storing the 
stock may be left as convenient as may be to 
the forge, which takes the first heat. 

It is especially desirable that there shall be 
ample space left around the punch presses 
and shears, for these, generally, have some- 
thing to do with a large part of the work. 
Whatever efforts may be made to avoid 
handling the work more than is actually 
necessary, it frequently happens that it must 
stop somewhere after it is sheared or punched 
before it goes to the next place to be opera- 
ted on, and if it cannot be moved and _ piled 
up at the forge at once, but can be piled up 
near the shears, it will save handling to do 
this, rather than to move it away to some in- 
termediate station. 

Movable stands, capable of holding half a 
ton or more of iron, are very convenient 


brought 


when there is good flooring. They are 
especially useful at the presses. The work 
can be sheared and laid on one of these 


trucks asit is cut, and moved without further 
handling to the punch and taken 
direct from the truck, punched and laid up- 
When 
the floors are very level, wheels as small as 
4" may be used, but a small obstruction 
which, to a 4” wheel heavily loaded, would 
be insurmountable, would be run over with- 
out difficulty by a wheel three times as large. 
The wheels are best made of cast or malle- 
able iron. More than two to a stand is need- 

less. These form two supports for- 


press, 


on another, ready to be moved again. 


ward of the center. <A third is a 
strong leg at the back end. It will 


not require much strength or skill to 
move this stand wherever a truck 
with casters can be run. 

There are two general methods of 





Fig. 2. 
intended. This practice saves the fag 
ends of bars from appearing as scrap, and is, 
therefore, of some value when the pieces 
used are of lengths exceeding one foot, and 
of size larger than one inch square in cross 
section, Exceptional cases may find economy 
even in closer cutting, but, on account of the 


are 


constant tendency to change, even on what 
get the appellation of ‘‘ standard”? machines, 
close cutting—especially towards the close of 
the business year—is often only cutting for 
the scrap-heap. 

This practice of cutting stock to lengths, 
ready to go to the forges when it is received, 
makes it advisable to give extra space around 
the forges for the purpose of piling it up 
there when it is first unloaded, for storage 
room there is worth the cost of one hauling, 
more than it is in any other place. The ide: 
that, in getting workmen ‘‘close enough to- 
gether to touch elbows,” there will be a gain 
of through emulation, 
based fundamental _ principles. 
Blacksmiths certainly should be so far sep 
will 
nor 


production is not 


on good 


arated that one not be scorched by 


another's fire, interfered with by his 
work. 

There is much to be considered in arrang- 
ing the machines in the blacksmith shop so 
that, if there is a regular run of work, it 
forge without intermediate handling, the 
second man taking it from where the first 
lays it. 
pensive, but that it is often 


It is not that the moving itis so ex 
inconvenient 
bringing a man and truck in the way to 





obsiruct the work. This is the restriction 





storing bar iron; one is to stand it on 
end leaning against some support, 
and the other is to lay it down hori- 
zontally. The one great advantage of the 
first is that, thus stored, it occupies, in 
small very little ground space, 
and a greater variety can thus be kept con- 
veniently in a small compass than in any 
way, but itis neither handy to put up or 
take down, especially if the bars are long. 
Accidents are liable to occur 
tion, or may result 
standing it up. Thereis not the ful! amount 
gained in ground space that appears to be at 
first sight, for as much room must be left for 
an allowance in which to take it down, as it 
would occupy lying on the floor. As this 
space, however, may be common for use in 


amounts, 


in either opera- 


from carelessness in 


placing stock against Opposite walls, or as, in 
case the bars are arranged around the walls 
of the working-room, the space may be used 
for other purposes, except while the stock is 
being handled, there is, for limited quanti- 
ties, a measurable amount of economy of 
It is 
of great value where all the ground space 


space in thus disposing of the stock. 


available is much needed for working room, 

Wherever there is room to do so, the best 
way for storing iron is on racks where it can 
lie horizontally. They are made in different 
forms, either to take the iron in at the ends 
while they are closed at the sides, or they 


‘are open on one side as well as at the ends. 
can go ou in regular progression from forge to , 


When the iron is unbundled, or in free bars, 
those racks which are only open on the ends 
are not inconvenient to use, and nothing bet- 
ter can be desired. The end view of a single 
rack of this kind resembles a ladder; the 
stock is laid on the To make a 
series of racks of this kind for stock exceed 


rounds. 
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ing eight feet in length, three rows of posts 
may be placed in position, the distance be- 
tween the rows being three and a half feet, 
and that between the posts being governed 
by the amounts usually kept in stock. 
Holes are bored in these posts, and bars of 
round iron of suitable size are inserted in 
them to hold up the weight which they are 
intended to bear. It in some cases an 
advantage to connect these racks together in 


is 


groups of two or more, leaving open places 
between the groups, like stalls, for storing 
larger quantities between the posts, as, for 
instance, the round irons which may come 
by the carload of the same size, to be used 
for bolts, and which can be carried into these 
stalls in the bundle, and unbundled in them. 
Large sizes, which are too heavy to shove 
endwise into the racks, may be stored in the 
stalls, or with a little trouble they can be 
run on rolls into the lower racks. It is a 
good plan to fasten the cross-bars of round 
iron, on which the stock is to rest, with nuts, 


on each end, to prevent the racks from 
spreading open. On some accounts it is an 
advantage to have each tier of uniform 


height of opening, the lower ones being, 
say, twenty inches high, and those above 
grading less as the height from the floor in- 
creases. 

A front view of this style of rack is shown 
in Fig. 1. Each stall is numbered at the 
top, and each rack is furnished at the side 
with a label giving the size and whatever 
other information is necessary in regard to 
the stock it contains. The 8 stall in the cut 
is left open for bundled or large iron. As 
great weights of stock can be placed upon 
these racks, it is necessary to secure for them 
good solid foundations. This style of rack 
is very economical of ground space. 

Wall racks are very well made by fasten- 
ing upright timbers to the walls by bolting 
them firmly to the wall at the top, letting 
the lower end rest on a good foundation. 
To these upright timbers arms are to be at- 
tached, on which the stock is to be placed. 
When the wall is long enough to admit of 
access to the end, this rack may be combined 
with the ladder rack in the manner of which 
a side view is shown in Fig. 2. 

By hanging a substantial foot-board on 
the front side of the wall rack, ata height 
of seven feet from the floor, the arms can be 
used as high as fourteen feet, and, by leav- 
ing off the arms below the foot-board, the 
whole floor space can be saved for other 
purposes. Two men can lay on or take off 
stock from this upper rack nearly as well as 
one could if it were on the ground. It is 
more particularly useful for storing special 
stock for occasional use, which it is not de- 
sirable to have so convenient of access that 
it will be used for other purposes besides 
those for which it is peculiarly adapted. 
From the fact that extraordinary display 
must be made in getting it down, it will not 
be likely to be molested except by those who 
have it to work into its designed forms. 

Where there is ample floor space the ‘‘A 
rack is to be preferred to all others. It is of 
the form shown in Fig. 3. The legs of the 
drawing stand open, forming an angle of 40°. 
The the left-hand side are at an 
angle of 50° with the perpendicular; those 
on the right about 60°, 


arms on 
If the legs span an 
angle of 60°, the arms can stand at right 
angles with them, in which case they would 
be on the same slant as those shown on the 
right-hand side of the figure. As the rack is 
made less in width, it of course gives less 
storage between the legs, but it takes up 
some less space, and the top racks are some- 
what iron on the 
lower racks does not protrude so much be- 

The arms may be 
‘wide, and 1” thick 
next the plate, and 2’ wide at the end, sup- 
ported by a rib beneath 2” wide at the plate 
and 1” at the head, and having a uniform 
thickness of 3 The plate, 16” long, 3” 
wide, 1” thick. If the arm starts out 5’ 
from the top of the plate, the lower ends of 
the plate may rest on the sills, and give a 
space 8 deep at the back side of the lower 
The 
round iron, inserted in holes in 


more accessible, as the 


yond that on those above. 


» 


18 long from the plate, 3 


rack, of which the sills are the bottom. 
pieces of 14 





the sills, keep the iron on the lower rack 
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from straggling. The legs may be of 3x5" 
or of 4’ square; the sills of 4x6". The 
figure shows a part or section of a frame. 
Two or more of these are put together to 
form the rack. They are connected at the 
top by the ridge-board, and at the bottom by 
stringers, which may be 2x4’, and of what- 
ever length is required to join the 
two ends of the frame. If the rack 
is to stand on a floor the stringers 
may be dispensed wiih, and the 
frame bound together by flooring 
the lower middle space, or by foot- 
boards across the sills outside the 
iron pins. This rack, made with 
three sections, will hold 16 tons of 
round iron, 12 feet long, besides 
whatever amount may be placed _ be- 
tween the legs. Its full capacity is 
about 20 tons. The oldest one I 
have seen stood in Indianapolis in 
1883, with a lot of rubbish in an old 
disused shed, which looked as though 
it might have been, in its palmy 


eter of the cylinder, into the same number of 
equal parts; for it must be evident that the 
distance from each cutting plane to the axis 
of the pyramid must be the same in both 
views (Figs. 516 and 516). Now let us con- 
fine our attention simply to the line 40 4n in 
Fig. 516d, the line 4a 4p in Fig. 516a, and the 






Fig. 516. a 
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touch this cylindrical surface in one of its 
elements, that is to say, in one straight line, 
and in Fig. 516¢ this line of contact must evi- 
dently be a part of the horizontal line drawn 
through the point 4h. But the line 4a 4pis the 
intersection of the same cutting plane with the 
face va b, therefore the line 4a 4p, and the hori 








days, the annex to a manufactory, fom 

all other vestiges of which had dis le Is 
appeared ; but, though the moss of SA ay ae, 

a quarter of a century was on it, it Cold Pabate € 


‘ | 
was as new to me as though it had ; 
just been made. | 
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639. 
shown in Figs. 515, 515 (last paper), 
we then obtain views of the pyra- 
mid as shown in Figs. 516, 516a. 
Here we have added another view 
as shown in Fig. 516%, which repre 
sents the pyramid with the axis of 
the opening, standing perpendicular 
to the vertical plane of projection. 
Such a complete view (Fig. 5164) is 
not required for finding the intersec- 
tions of the cylinder and pyramid ; 


If now we remove the cylinder 


indeed, in our last paper we have seen 
that the end view of the cylinder, in 
fact, only the semi-circle d, jf, was 
all that we needed for finding the in- 
tersections. Our purpose in giving 
here such a com plete view as shown 
in Fig. 516) is to enable us to point 
out the principles upon which the 
construction is based. A clear con- 
ception of these principles will give 
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Fig. 516. 


Fig. 518. a 





the student confidence in his work, 
and may often prevent him from fall- 
ing into error. 

We have already explained the 
method for finding the points 1, 2, 
3, etc., in Fig. 516¢, we have also 


Cs i i Rodoto 
Fig. 516.b 








eo 


represented in Fig. 516 by the points 8h and 
5h, and in Fig. 516a they will be represented 
by a portion of the horizontal lines drawn 
through the points 8/ and 54. Now since 
the elements or the lines in which the second 
cutting plane cuts the cylindrical surface, 
and the line 8a 3p lie in the same plane, it 
follows that the point 3 (Fig. 516a) in which 
the horizontal through 8/ cuts the line 8a 8p 
must be a point in the curve of intersection ; 
and the point 5 (Fig. 5167), in which the hori- 
zontal through 5% cuts the line 38a 8p, must 
be another point in the curve of intersection. 
Lastly, drawing vertical lines through the 
points 3 and 5 so as to cut the line 8) 3m in 
Fig. 516, we obtain the horizontal projections 
of these points, also marked 3 and 5 in this 
figure. Ina similar manner it can be proved 
that the other points in the curve of intersec 
tion have been correctly found. 

640. In Fig. 516a it will be noticed that in 
the curve extending from the point 3 to point 
4 there is a point nearer to the line » 4 than 
any other point in the curve ; it may some- 
times be desirable and important to find this 
point exactly. To do 
follows : 

Fig. 517). Draw a line g, f, tangent to 
the circle jd & and parallel to o; 4;, 


so we proceed as 


through 
the center o draw a line o hg per- 
pendicular to g, f;,; the point h, 
in which o hs cuts g, fs will be 
the point of tangency; this point /, 
will also be the nearest point in the 
curve of intersection to the edge v, 
b,. Through the point g, in which 
the 7, /; Cuts +, «,, draw a horizon 
tal line cutting ¢ «@ (Fig. 517) in 


the point yg. Through the point g 















as 














explained the method for finding the 
lines la 1p, 2a 2p, ete., and further 
explanations of these methods are not 
needed. 

In the construction 
closely, we may be led to ask, what 
do the lines la Ip, 2a 2p, ete., 


examining 


repre 
sent? We may answer this question 
at once by saying that these lines 
represent the intersections of aux- 
iliary cutting planes with the lateral ’ 
face v a 6 of the pyramid. The hor ‘i 

| 





izontal projections of these intersec ray 
tions are represented by the lines 1/ 4 
Im, 2b 2m, ete., and furthermore, 1h 
these lines indicate that when the 9, 
pyramid occupies the position as a) 
shown in Figs. 516 and 516a, the aux Li 
iliary cutting planes are parallel to 5, 
the vertical plane of projection. If 7 
we now turn the pyramid with the he 


cutting planes one-quarter of a revo 
lution around the axis of the pyra 
mid, we then the cutting 
planes perpendicular to the vertical 
plane of projection, and obtain a view as 
shown in Fig. 5162, in which the lines 1” lo, 


5) 


aw, 


bring 


Qn etc., again represent the intersections 
of the cutting planes with the lateral face 
Here then 
the reason for dividing one-half the diameter 
4j 4h (Fig. 5164), and the line v, 4m (Fig. 


516), which also represents one-half the diam 


0, a, 0, of the pyramid. we see 














Tig. 5 1 ae b 


tine, and let it 
extend across Fig. 517. Through 
the point A, draw a horizontal line 


cutting g fin the point p. 


draw a vertical 


The point 
p will be the nearest point to the 
cdge # bin the curve of intersection 
on the lateral face va 6 of the pyra 
mid ; the nearest point to the same 
edge in the curve of intersection on 
the face o> 4¢ is found in a similar 
manner. 

To tind the horizontal projection 
of the point p, draw in Fig. 517 a 
line h, Ay parallel to a, ey, and 
make the distance between these two 
lines equal to ¢ A, (Fig. 517), the 
point p, in which the line A, hy 
cuts the vertical 7, 7, is the horizon- 
tal 
curves of intersection nearest to the 


projection of the point in the 


edge vy dy. 

641. The principles upon which 
this 
follows - 

The line g, J; 
sents the intersection of an auxiliary 
cutting plane, parallel to the axis of 
the cylinder with the face of the 
pyramid ; and since this cutting 


construction is based are. as 


(Fig. 517) repre 


plane is parallel to the edge o, bg, 








zontal through 4/ must lie in 
the same cutting plane, and 

















WSN the point 4 (Fig. 516a) in 

SSS he which these lines meet, must 

be a point in the curve of in 

Cs Ca tersection. And lastly, the 
: Cz 7 point 4, in Fig. 516, in which 

- the vertical line through the 

: or 2d ws a point 4 in Fig. 516a cuts the 

aut pod oo. —— line 44 4m, must be the hori 

ay 2 E zontal projection of the same 

: es = ena. pa ed; point in the curve of intersec 





Fig. 51 S. 


line 46 4m in Fig. 516. These lines we know 
represent the intersection of’ one and the 
same auxiliary cutting plane lateral 
face (vab, vy 4, 04) of the pyramid. But 
that the line 40 4” drawn 


with 


now notice is 


through the extremity 44 of the diameter 


4j) 4h, therefore the cutting plane must be 
tangent to the cylindrical surface, and must 


tion, 

Now let us take up the lines 
30 Bn, 8a Bp, and 3b 3m, and 
confine our attention to these 
alone. These lines represent 
the intersection of another cutting plane with 
the face (v a b, vg @y by), of the pyramid, and 
it the to 
consider, we will for the sake of brevity 
call it the cutting plane. Since 
this plane is parallel to axis of the cylin 
der, it will cut the cylindrical surface in 
two straight lines, and these two lines are 


because is second one we are 


second 


the 
cylindrical surface, it contains an ele 


and since it is also tangent to 
ment of the cylindrical surface, which 
is nearest to the edge v, 4,,and point 
h. in which this element pierces the face o, a, 
». of the pyramid must be the nearest point 
in the curve of intersection to the edge v, b,. 

The line g f in Fig. 517¢ also represents 
the intersection of the same cutting plane, 
and the lateral face + a 6 of the pyramid. 
According to Art. 608, and Figs. 497, 497a, 
the line g f must be parallel to » 4, as we 
have shown it, because the cutting plane is 
parallel to the edge > 6, Furthermore the 
line gf must contain the point nearest to the 
this same point must also lie in the 
horizontal h,, therefore the 
point p in which the horizontal through /, 


edge v b; 
line through 
cuts the line gf must be the point sought. 
PROBLEM LO6, 

642. Intersection of pyramid with cylind a 

Let Figs. 518a@ and 518 represent the hori 
zontal and vertical projection of a pyramid and 
cylinder, the latter being passed through the 
former. The axis of the pyramid is perpen 
dicular to the horizontal plane of projection, 
the edges (v a, ’, dy) and (¢ ¢, Y, ¢,) are par 
allel to the vertical plane of projection; under 
these conditions the axis and these edges will 
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lie in a plane which is perpendicular to the 
horizontal, and parallel to the vertical plane 
of projection. The axis of the cylinder is 
parallel to both planes of projections, and at 
a given distance from the axis of the pyramid. 
It is required to find the intersections of the 
cylindrical surface with the lateral faces of 
the pyramid. 

To find these intersections we need another 
We 
been 


elevation such as is shown in Fig. 5184. 
will assume that this elevation has 
drawn. It may be well to caution the stu- 
dent that the elevation in Fig. 518) is worse 
than useless, unless the base lines ae (Fig. 
518) and d, 6, (Fig. 518%) lie in one and the 
same horizontal line, and the cylinder drawn 
at the correct distance above the base. The 
distance between the two views, Figs. 518a 
and 518), is a matter of convenience. 

Divide the diameter j, 4, (Fig. 518%) into 
any number of equal parts, say eight. In 
this case one of the points of division falls on 
the line 7, @;; this was done for the sake of 
simplicity, and not because it should be so in 
all cases. Through the points of division 
draw vertical lines cutting the circumference 
of the circle in the points 16, 0, 1, 2, ete., and 
18, 12, 11, etc. 

Fig. 518. Divide the diameter j, 4, into 
eight equal parts, and through the points of 
divisions 7j, 1h, 2, ete., draw horizontal lines. 
Through the points in which these horizontal 
lines cut the line a, >, draw vertical lines 
cutting a b (Fig. 518a) in the points 1a, 2a, 8a, 
etc.; these vertical lines have not been shown, 
because they may lead to confusion, Through 
the points 1a, 2a, ete., draw the lines la 1p, 
2a 2p, etc., parallel to v a. 

Through the points 4,, and 4, in which v, 
b, cuts the circumference of the circle (Fig. 
5185) draw horizontal lines cutting vb (Fig. 
518) in the points 4, and /,, which will be 
points in the curve of intersection. If now the 
student is familiar with the principles pointed 
out in Art. 639 he will not have any dif- 
ficulty in finding other points in the curves 
of intersection; we shall explain the manner 
of finding only afew of them. The circle 
ja Oy, Ae, in Fig. 518, not only represents the 
end of the cylinder, but the circumference of 
this circle is also the projection of the curve 
of intersection in this particular vicw, hence 
we may say that the points 1, 2, 3, ete., are 
points in this curve, and all that remains for 
us to do is to find the position of these points 
in Figs. 518@ and 518. 
insiance, the points 3 and 9 in Fig. 5184, it is 


Let us consider, for 


required to find the position of these points in 
Figs. 518@ and 518, The line 8% 8m, which 
contains these points, is the intersection of an 
auxiliary cutting plane with the face 7, a, 4, 
of the pyramid ; ia Fig. 518@ this same in 
tersection is represented by the line 80 8p, 
hence the points 3 and 9 must lie in this line, 
therefore, draw through the poims 8 and 9 
(Fig. 5182) horizontal lines, cutting 8a 8p in 
Fig. 518a in the points 8 and 9, which will 
be another two points in the curve of inter- 
section. In Fig. 518 the horizontal line 
through the point 3/ represents the same aux 
iliary cutting plane, therefore the points 3 
and 9 must lie in this line, and furthermore 
they must lie in the vertical lines drawn 
through their vertical projections; therefore 
through the point 3 and 9 (Fig. 518a) draw 
vertical lines cutting the horizontal through 
3h (Fig. 518) in the points 3 and 9, which will 
be two points in horizontal projection of the 
curve. In a tind the 
points 1, 2, 11, 10. us consider the 
points o and 12. 
lie on the edge v, a,, and therefore must lie on 


similar manner we 
Now let 


In Fig. 5184 these points 
f I 


the same edge in Fig. 518a ; hence through 
the pointse and 12 (Fig. 518?) draw horizontal 
lines cutting ¢ a (Fig. 518a) in the points d, 
which will be another two points in 
In Fig. 
518 the edge is represented by v, a,, hence 
this line vy a, 
with the verticals drawn through the points 
d, and 12 in Fig. 518a will give us another 
two points in the horizontal projection. 
Again, in Fig. 518) the points 16 and 13 lie 
in a cutting plane, which is represented by 
the vertical line drawn through 7d ; but the 

this cutting plane and 
is equal to that 


and 12, 
the vertical projection of the curve. 


the intersections 0 and 12 of 


distance between 
the edge ?¢, 


the same edge 


between 
and the plane Im 14, hence 


ad. 








the intersection of the cutting through 7d will 
coincide, in Fig. 518a, with the line la Ip, 
which is another view of the intersection of 
the cutting plane1m 16 with the face v, a; 5, ; 
therefore, through the points 16 and 13 (Fig. 
5184), draw horizontal lines, cutting la 1p 
in the points 16 and 13, and through these 
points draw verticals, cutting the horizontal 
line through 7, in Fig. 518, in the points 
16 and 13, and thus obtain two more points 
in the vertical and horizontal projection of 
the curve. Lastly, the distance between the 
cutting plane through 8d (Fig. 518) and 
the edge v, a5, is equal to that between the 
same edge and the cutting plane 2 m 2 4, and 
therefore the intersection of the cutting 
plane through 8d with the face v7, d, a; 
will coincide with the line 2a 2p,in Fig. 
518¢. But the cutting plane through 8d con- 
tains only one point of the curve, namely /,; 
hence through this point draw a horizontal 
line cutting 2a 2p in the point /, and through 
this point draw a vertical line cutting j, /, 
(Fig. 518) in the point 14; here we have 
found the vertical and horizontal projection 
of another point in the curve of intersection. 

The distance between the points 4, (Fig. 
518) and v, must be equal to the horizontal 
distance between the point /,, and the line 
v; @, (Fig. 518); and the distance between 
the points 6, and », must be equal to the 
horizontal distance between 4, and v, dg. 

Joining all the points found in the fore- 
going manner by curved lines, we obtain the 
vertical and horizontal projection of the 
curve of intersection. 

—_——__-*@eo—___— 
Howell Green. 


Mr. Howell Green, of Easton, Pa., who for 
the past fourteen years has been superintend- 
ent of the Jeansville Iron Works, died on the 
26th of October, of Bright’s disease. Mr. 
Green was born in Phillipsburg, N. J., in 
1830, and at the age of 17 was apprenticed to 
the machinists’ trade. He rose to the posi- 
tions of foreman and superintendent, and 
held various positions of responsibility con- 
nected with engineering pursuits, always 
satisfactorily and with credit to himself. He 
was popular with the men employed under 
him, and was always free to give full and 
satisfactory information to apprentices and 
others desiring it. He was a valued member 
of the American Society of Mechanical En- 
gineers, a paper which he read before the 
society on the ‘‘ History and Development of 
Winding and Pumping Machinery in the 
Authracite Regions,” having attracted much 
attention and favorable comment. Socially, 
Mr. Green stood high in the community in 
which he lived, and was popular with all 
who knew him. 

——__ +a —___—__ 

Engineering says of the works of Messrs, 
Platt at Oldham: 

There are, it appears, over 8,000 hands 
employed at these immense works, a large 
proportion of which are skilled mechanics. 
The full employment of mill hands, which 
will result from the liberation of cotton, will 
encourage extended in other 
branches of trade, including the manufacture 
and erection of machinery in various parts of 
Lancashire. 


operations 


i 

Another apparently mysterious fire has 
taken place in China, in consequence of 
which all railroad building operations have 
been again stopped. This time the fire 
destroyed the ‘‘ Altar of Heaven,” which is 
regarded as one of the most sacred objects in 
the Celestial Kingdom, and it may, there- 
fore, be some little time before the Emperor 
recovers from his fright sufficiently to let the 
construction proceed again. 

H. once told me how a party of Indians, 
fresh from the wilds, greeted their tirst view 
of a They made no comment, 
and didn’t even get up off the ground to ex- 
amine it. But whena lineman walked up a 
telegraph pole, like a woodpecker up a 
maple, they fell into paroxysms of enthusi- 
asm. Simply one thing was within the range 
of their astonishment, and the other wasn’t. 
Christian Union. 


Pe 


locomotive. 








The Modern Steam Plant and Its 
Management. 


By Peter H. BULLOCK. 





In order to change into mechanical motion 
the inert force of the steam we have gener- 
ated in a boiler, it is necessary to employ 
suitable means at the engine to regulate and 
control the admission of it to the cylinder, 
and promptly effect its release when it has 
done its allotted work. To discuss the vari- 
ous apparatus employed for this purpose, 
and some of the things that are likely to hap- 
pen to it, and the best methods of manage- 
ment, will be the subject of this paper. Of 
course no one person can be entirely familiar 
with all the styles of valve gear; and there 
are many kinds which the writer has had no 
experience in the care of, and what may be 
said of same is from a more or less close ob 
servation of their action in other plants than 
those I have been in charge of myself. Many 
styles have in themselves some peculiarity, 
and, perhaps, claimed superiority over all 
others, and the care of such will develop 
some special feature that will be essential in 
their case only, but there are many points in 
the care of valve gear that are common to all, 
and a knowledge of any one kind will be of 
value toa person in taking charge of any 
other kind. 

The first thing encountered by the steam, 
after it passes the throttle, is the admission 
valves, and as the plain D, with a fixed travel, 
is the most common, we will talk of that 
first. In this class the motion over the seat 
is the same at all times, and the only varia- 
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tion under which it works is that of load 
upon it, or as the pressure in the chest is in- 
creased or decreased by the action of the 
throttle or throttling governor, as the case 
may be. Valves and seats working under 
these conditions should wear substantially 
even, and they will usually do so if dry 
steam is the rule, and not the exception; and 
if there is a regular supply of good oil at all 
times, instead of a deluge of poor at very in- 
frequent intervals. If, however, the machine 
is frequently used as a water motor instead of 
a steam engine, and the oil is inappropriate 
in quality, and is injected at any time that 
suits the whim or convenience of the attend 
ant, the life of the valve, or the time it will 
remain tight, will equal the unknown quan- 
tity. Why will the valve wear faster under 
these conditions? First, because the water 
washes off what oil there may be on it, or the 
seat, leaving both dry and ready for the least 
speck of dirt to commence an abrasion; be- 
sides, the water coming over mechanically 
from the boiler, brings with it the dirt and 
foreign matter which is kept near the surface 
by the rapid circulation, and it is brought 
over by the water and deposited on all 
parts of the chest, valve and seat, ready to 
commence its destructive cutting. This dirt 
does not leave the boiler with dry steam, and 
is only harmful in this direction when foam- 
ing or priming takes place. Another reason 
is the very sudden changes in the tempera 
ture of the parts that take place when steam 
and foaming water are alternately admitted 
into a steam chest. We will suppose that an 
engine is running under a chest pressure of 
60 pounds, with its accompanying tempera- 
ture of 307 degrees, and that all the paris 
have become heated to substantially the same 
point. Then if there comes along a lot of 





primed or entrained water it slightly cools 





and contracts the surface of all exposed parts, 
which are again heated and expanded the 
next instant by the dry steam that follows. 
Now these sudden and frequent changes 
have the effect of softening the surface of 
the iron, allowing it to more quickly wear 
away. Some kinds of oil seem to harden 
and polish valves and seats, while others 
penetrate the iron and make it soft and por- 
ous. Twenty-five years ago lard and tallow 
were universally used for cylinder lubrication, 
and it was common to find a steam chest so 
soft that a cold chisel could be driven into it 
half aninch at asingle blow. There is no 
doubt that animal oil is the best for simply 
lubricating valve seats and cylinders at low 
or moderate pressures, but their disadvan- 
tages in other directions far outweigh this, 
and some of the prepared cylinder oils are 
far superior, all things considered. I remem- 
ber an engineer who always kept a pot of tal- 
low stewing on his steam chest, and who was 
very liberal in the amount he put inside. All 
the drips were collected inio an iron tank un- 
der the engine room floor, and, as a natural 
consequence, that and the boiler became thor- 
oughly greased. For removing the tallow 
from the tank and boiler, he was recom- 
mended to use soda or potash. Now this 
worthy did not believe in homeopathic doses, 
so he dissolved forty pounds of concen- 
trated potash, and poured it into the tank 
late one afternoon. There was soon a ten- 
dency to foam, but he got along till stopping 
time. The place did not run for a few days 
after this, from the fact that when they were 
getting up steam the next morning there was 
an alarming increase in the heating surface 
of the boiler by its changing from a plain 
curved form into one more closely imitating 
nature—that is, oval in every direction. In 
this case the valve and seat were badly cut in 
the short time the engine foamed that memo- 
rable afternoon. The loss from boiler repairs 
was also quite heavy, but there might have 
been anentry on the other side of the ac- 
count, giving credit for about fifty pounds of 
medium quality softsoap that was taken 
from the tank and boiler. As there are less 
dangerous and more appropriate methods for 
the manufacture of this useful detergent, it 
is not recommended to use any part of the 
steam apparatus for the purpose, but to keep 
the necessary ingredients—animal oil and al- 
kalies—entirely separate. 

So much of the above as relates to the in- 
jurious effect of water and oil on valve seats 
applies equally to all kinds and styles in use, 
but there are other things that might injure 
one class while doing no harm to others. 

The seats for slide valves should always be 
raised, that is, from the other surface of the 
chest, so that the valve should overlap at 
both ends of its travel; for if it moves ona 
plane surface it will make a slight depres- 
sion, and the ends of it will become rounded, 
making it lift a little. If this wears it much 
it will also change the lead, making the ad- 
mission sooner, inasmuch as is the difference 
the rounded a square corner. 
The accompanying sketch shows such wear, 


between and 
and the rounded parts enlarged. 

In engines of the above class, where the 
regulating is done by throttling the admis- 
sion of steam to the chest, the irregular wear 
is most liable to be on some part of the gov- 
ernor, which but slightly changes its position 
with cach variation of speed. These parts 
become worn where they are in contact at the 
usual speed, and at such 
places, while they may bind or stick when in 
a position due to either a higher or lower 
Quite often this will be the small 
stem that connects the governor valve, which 


are often loose 


speed. 


will sometimes move so hard through the 
gland and stuffing-box as to allow the engine 
to get above the regular speed before it be- 
gins to act, and when it does start it will be 
with a jump that is dangerous to all con- 
nected parts. I have known of this move- 
ment being so sudden and severe that it broke 
the jointed arms and other parts of the gov- 
ernor. It will found that there is less 
wear tothe valve stem when it is packed 
with some soft, elastic material, stuffed with 
plumbago, and kept tight enough so that 
there is no leak of steam or water around it, 
for it will wear faster if there is leak from the 
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same causes as explained regarding valve 
seats. 
In types where the travel of the valve 


varies according to the load, the principal 
wear will come on to that part of the seat 
where the valve moves the most, or where 
the average load is. It often occurs that a 
valve may be quite tight at such places, 
while it will leak some at full travel. Little 
can be done to prevent this, but the use of a 
small and regular amount of good oil, and 
always having dry steam, will reduce such 
wear to the minimum. 

The next class of valves are those known 
as the riding cut-off, or those where the main 
valve hasa fixed travel, and the cut-off is 
effected by another valve riding on the 
former, and moved by an eccentric set so as 
to cut off the steam passing through the 
main valve at any point pre-determined. 
Where this is so the chest pressure is regu- 
lated by the governor, as with the plain D 
valve, but there are very good and well- 
regulated engines where the governing ap- 
paratus is attached by suitable connections 
to the riding valve, and its travel, and con- 
sequently the point of cut-off, is determined 
by the speed acting through such apparatus. 
In the first, the wear of the parts are more 
even, but the distribution of steam is far the 
best in the latter. In fact, some of the finer 
modifications of this style are in the front 
rank of economical engines of moderate 
power. In managing valve gear of this kind 
great care should be bestowed on the parts 
by which the travel of the valve is controlled; 
for rusty or gummed stems, cams or hooks 
will seriously impair the regulation, and the 
1-16th of an inch in the travel of the valve 
makes a very material difference in the mean 
effective pressure of that particular stroke. 
This once or twice repeated jumps the speed, 
and with it the regulating apparatus, far 
above its normal position. This will be fol- 
lowed by two or more slow strokes, and then 
the thing will be repeated again, very much 
like the motion caused by unequal admission 
of steam, and described in the previous paper. 

The next and most important are those 
known as the disengaging valve gear, of 
which the Corliss was the pioneer, and is the 
most common met with, both in its moditied 
and so-called improved forms. In justice to 
some that have made alterations in the Cor- 
liss gear, it should be said that there is no 
need of the prefix ‘‘so-called,” for the im- 
provements are evident any unbiased 
mind, and commend themselves by the ac- 
curacy of their operation. 

The disengaging gear is so called from the 
fact that the valves are opened by a positive 
motion, which becomes detached from them 
at some point of the stroke determined by the 
position of the regulating apparatus, which 
in turn depends upon its position by the pre- 
arranged speed of the engine. The closing 
of valves of this class when disengaged is 
usually accomplished by means of weights, 
springs or dash-pots, and is more or less 
sharp and sudden, according to the theory or 
belief of the designers. In most kinds, how- 
ever, there are means provided to limit the 
time the valve may stay open at any single 
stroke, so that in case the closing does not 
properly take place when the valve becomes 
detached, it will be forced to do so by a posi- 
tive motion before the exhaust valve opens, 
thus preventing the steam blowing directly 
through the engine. In some forms the dis- 
tance the valve opens determines the amount 
of steam admitted at that stroke, while in 
others the valve is fully opened at each 
stroke, and the amount of steam admitted is 
regulated by the time the valve remains 
open relative to the time occupied by that 
stroke. The fcrmer compare in the con- 
ditions under which they work, and are sub- 
ject to the same unequal wear as slide valves 
with unequal travel, while those that open 
full and are regulated by the time the valve 
remains open, compare more nearly with 
slide valves of fixed travel. 

In nearly every style of disengaging gear 
which 
some other part must move under considera- 
ble pressure until the time of cut-off arrives, 


to 


there are hardened surfaces, across 


when one passes by the other with more or 


whether these parts drag by or have some 
clearance. There are several builders who 
make such parts flat and square, and held in 
place by screws in the center, thus making 
them reversible in every direction, and with 
eight surfaces that may be used in turn be- 
fore the part has to be renewed. Such adap- 
tations should be encouraged; for every sim 
ple device that enables an engineer to keep 
his engine atits best is not only an advantage 
to the owner and builders, but to utilize such 
means is also a credit to himself. 
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ates to raise the lower weighted lever, the 
upward movement of this lever operating to 
open a valve, which admits pressure from 
the upper branch to the upper diaphragm 
operating a smaller weighted lever, which in 
turn operates the damper. Both levers have 
adjustable weights upon them, by which the 
pressure at which they shall operate may be 
regulated. The exhaust can be run to any 
convenient place, sewer, drain-pipe or ash- 
pit. 
damper lever over pulleys, but it is prefer- 


The upper lever can be connected to 
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tion in the water pressure, and yet allow 
sufficient pressure to cause the water to en 
ter the boiler. This is done automatically by 
the pressure regulator, through which the 
water must pass before it can enter the water 
feeder, thus holding back the 
high pressure, so that the valve in the water 
feeder will have to close against a properly 
reduced pressure only. 


excessive 


The device is connected to the boiler in the 
ordinary way, and the water-pipe to the inlet, 
as indicated the The regulator 
should be set to give from 5 to 10 pounds 


on cut. 
more pressure than it is intended to carry on 
the boiler, and this is obtained by changing 
a fulcrum pin from one hole to another in 
the lever at the top. 
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LETTERS FROM PRACTICAL 


MEN. 


The Metrical Problem, 
Machinist : 

I suggest as a contribution towards the 
solution of the metrical problem, that 40 
called the ‘‘ American 


Then, whenever any one wants to figure in 


inches be meter.” 


| decimals, he can divide result by .3, for feet, 


or multiply by 40 for inches in final result. 
If this were done, the decimal subdivisions 
would come into use as far as might be found 
practically convenient, while those who like 
the old units would not be interfered with. 
As the United States is likely to be the lead 


|ing mechanical nation, other nations might 


able to connect direct to damper 
lever, as shown in the cut. 


The construction of the oil sep- | 
arator is made plain by the illus- | 
tration, and the of the 
steam through it is indicated by | 
the arrows. It contains a large 
number of vertical tubes, open at 
both ends, and surrounded by | 
spiral coils of wire, the surfaces | 
thus presented separating the en 
trained oil and water, and conduct- 
ing them down to the receptacle 
below, which may be emptied at 
will, a glass gauge-glass indica- 
ting the height of the contents. 
This is intended for use ona hori- 
zontal pipe only, a modified form 
being made for a vertical pipe. 


course 


More or less trouble has been 


| the man who uses figures but a little ; 


use the new meter so far as they cared to 
come into unison with it. 

The beauty of the decimal system mostly 
vanishes away whenever one begins to deal 
with The ‘decimal 
point,’’ while a splendid servant to the man 


squares and = cubes. 
of figures, is a stealthy and deadly enemy to 
as well 
as to the newspaper reporter and the printer, 

There is a necessity of the human mind, 


| which requires popular units equivalent in 


size to the quantities usually dealt) with. 
The cubic yard is a very inconvenient unit 
for the engineer, but the contractor persists 
in using it because it represents to him just a 
Let 
units 


wagon load. Soa tonof coal, etc., ete. 


the pencil and paper men get these 
worked into a decimal system, if they can ; 
but the separate units the people will have ; 


and theirindividuality must not be spoiled by 





ers used on house heating, and 


pressure upon the street main to 
force the water into them. 
has been due mainly to the valve 
in the water feeder becoming 
the water, which generally oc- 
curred during that part of the sea 
son in which the boiler was idle. 
Especially has this been the case 





Improved Boiler-Room Appliances. 





The accompanying illustrations represent 
some new appliances for use about a steam 
plant, made by Timothy Kieley, of No. 11 
West 13th street, New York city. 

The damper regulator is attached to any 
convenient wal! or other firm support, the 
cut showing it attached to the brick setting of 
the boiler. 
level of the water column, which is branched 
at the regulator, the lower branch sup- 


A pipe is led from below the water 





less wear, according to the style of gear, and 


plying pressure to a diaphragm, which oper- 
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WATER FEEDER. 


where the pressure on the street main is very 
high, and where it was therefore necessary 
to have a water feeder with a very small 
valve, so as to enable the float to close it 
against the high pressure. 

To overcome this difficulty has been the 
object sought in designing the pressure reg- 
ulator and water feeder illustrated. 

The area of the valve is equal to that of 
the pipe, which prevents all chance of becom 
ing stopped up with dirt. To make it 
sible for the float to close so large a valve, it 
became necessary to bring about a reduc- 


pos 


experienced with most water feed. | 
other boilers depending upon the | 


This | 


constant reminder in the names that they 
belong to a system, 

By all means let the lead-pencil man have 
| the fun of chasing his beloved 
| point” through all its burrows; 


** decimal 
give the 
measures 


| poor mechanic liberty to use 
| i.P.2. 


| adapted to the work he is doing. 


stopped up with dirt deposited by | 


| Round vs, Square Chimneys, 
| Editor American Machinist : 


| Prof. John E.Sweet, in his paper on ‘‘Steam 





| Plant for Isolated Electric Lighting Pur 
poses,” in your last issue, says: 
ty ‘*A round chimney flue is better 
— than a square one.” The above 
\ does not agree with my experience 
of over thirty years with chimney 
flues. Will Mr. Sweet explain 
why a round flue is superior to a 
square one ¢ 
Wo. BARNET LE VAN, 

» } } ——— ape —— 
\ | A very good idea of the perfec 
i Fig tion to which the making of ships’ 
Bi chronometers has attained is gained 
Z | by noting the performance of a 
chronometer which accompanied 
the ill-fated Polaris expedition, 
} which set out in 1871, on an Arctic 
aaa expedition, When Capt. Hall per 
ished some time in 1872, the chronometer 
was abandoned, and lay buried in the snow 
for four winters,, when it was found by 


some members of an English expedition, dug 
out and wound up, when it started up as 
usual, losing at a uniform rate of about one 
second per day. It had been subjected to 
temperatures ranging as low as 100 below 
zero. The chronometer was made in this 
city, and has been sent from the British ad 
miralty office asa present to this country 

being now in possession of the Navy Depart 


ment, 
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Business Activity. 


It is usually expected that business will be 
good about this time of the year, if ever, and 
the present rush is to be atiributed mostly, 
no doubt, to causes which are in operation 
every fall to a greater or less extent. But 
the crowded condition of the railroads at 
present, and the utter inability of many of 
them to handle the business offered them is 
significant, and there can now be very little 
doubt that a season of prosperity is before 
Prices of the materials entering into 
machine construction have risen, and there 
is an upward tendency in prices of machi- 
nery. Few manufacturers have for some 
time been willing to make any concessions, 
because they have been able to dispose of all 
they could make without concessions. This 
fact, taken in connection with the recent ad- 
vances in materials, can of course have but 
one effect. 

Railroad officials say that there is now a 
greater scarcity of freight cars than has ever 
been known before, many of the industries 
of Pittsburgh being seriously hampered by 
the lack of shipping facilities. It is reported 
that not over 70 per cent. of the coke which 
is being produced can be gotten away from 
the ovens, owing to the lack of cars to ship 
it in, and some furnaces are shutting down 
on account of having no fuel. Large orders 
have been and are being placed for rolling 
stock, the Pennsylvania having recently or- 
dered 6,000 new freight cars and twenty-five 
locomotives from outside parties, aside from 
those produced in their own shops. So far 
we can see nothing indicate an 
unhealthy condition or an unnaural activ- 
ity, and we hope this will continue. We do 
not care to see too much of a boom, because 
the inevitable reaction must follow. 
ee 
Jet Propulsion. 


us, 


to 








The man who proposes to drive vessels 
through the water at a speed rivaling that of 
the wind, by means of asmall jet of water 
forced out of atube at the stern at high- 
pressure, continues to get considerable adver- 
tising in the newspapers. Any one who | ro- 
poses to upset physical and mechanical laws 
can do this, however; but astatement report- 
ed to have been made by him recently is not 
without interest of a certain kind. ‘‘ With a 
pressure of 3,000 pounds to the square inch, 
through a_ three-quarter-inch nozzle, the 
Etruria covld be driven twenty miles an 
hour.” A three-quarter-inch nozzle has an 
area of .44 inch, and the pressure on an 
area of this size at 5,000 pounds per square 
inch would be 2,200 pounds. This, there- 
fore, is all the force which could be realized 
theoretically in that way. Practically not 
near so much would be obtained, and thus 
the absurdi:y of the statement 
apparent, 

Tolquote further: 


is at once 
‘* Dr. Jackson attributes 
the fact that the utility of the principle has 
never been thought out before, to the fact 
that it has hitherto always been considered 
by scientific men from the point of view of 
mechanics rather than of physics.” Well, 
we shouldn’t wonder if there is something in 
that. It won’t doto look at most of these 
new schemes from a mechanical point of 
view, because that is usually fatal to the 
schemes. 
—- o-gape—-— 


Elevator Charges. 


The decision of the Court of Appeals of 
New York in the elevator cases continues to 
attract considerable attention and comment, 
some complaint being heard of what is term- 
ed the practical confiscation of private prop 
erty, resulting from the fixing by authority 
of the State of a maximum charge for ele- 
vating grain. It is claimed by those who 
take this view of the case, that there is no 
monopoly in the elevator business, because 
any one who chooses, and who has the neces- 
sary capital, can build an elevator and en- 
gage in the business of running it. At first 
blush this may seem to be true, but it is not 
really true, because an elevator must be 
situated in a certain place with regard to 
public lines of transportation; and the avail- 


able space upon which elevators can be built 
and serve the purpose for which they are 
erected is often quite limited, and the few 
elevators occupying it are able to place such 
burdens upon the transportation of grain as 
seems best for their interests, without fear of 
competition. The authority of the State to 
regulate their charges seems to rest upon the 
fact that by and under the authority of the 
State they occupy a special location, giving 
them special privileges and enabling them to 
combine forthe fixing of prices for what is 
an essential part of the operation of trans- 
ferring grain from one part of the country to 
another. It is now generally admitted that 
the business of common carriers is subject to 
regulation by the State, and it is difficult to 
see by what principle these elevators, which 
are really an essential part of the carrying 
system, can be exempt from that authority. 
Of course we see the importance of caution 
in such legislation, and would regret to see 
injustice done; but it is to be remembered 
that if the laws are to represent the will of 
the people, monopolies of all kinds are to be 
more and more interfered with, for the peo- 
ple do not like them 

In this connection the words of Judge 
Andrews in rendering the decision are signi- 
ficant. He says: ‘‘ There is a remedy at 
the polls, and it is an efficient remedy, if at 
the bottom the legislation under it is oppress- 
ive and unjust. The remedy, by taking 
away the power of the Legislature to act at 
all, would be radical and complete.” 


pe 


Information About the * Baltimore.” 

Some dispatches recently published simul- 
taneously and in the same column of a New 
York daily paper, are interesting as going to 
show about how much dependence can be 
placed in news regarding the new vessels of 
the navy. One dispatch was from Washing- 
ton, and said: 

‘Tf the cruiser Baltimore is finally given 
another trial, it will be after several very 
material changes in her machinery. In ad- 
dition to altering the pitch of her screw, the 
Messrs. Cramp are changing the main 
cylinder valves, and are also trying to im- 
prove the exhaust of her low-pressure cyl- 
inders. They have not yet asked for a new 
trial, and will probably have another private 
trial first.” 

Immediately under this was a dispatch 
from Philadelphia, which said: 

‘* Regarding the coming trial of the Balti- 
more, Mr. Cramp said: ‘All the arrange- 
ments have been made for the trial between 
Secretary Tracy and myself, and it will 
probably take place in the course of a week. 
Just whom the trial board will consist of I 
don’t know, but probably it will be the 
same as before. Coal and ballast have to be 
loaded, and work will commence at that to- 
morrow, and as soon as the trial board 
reconvened we shall be ready for them.” 

The statements seem to consist 
exactly, but about as near it 
any of the statements made on that subject. 
The people generally are, we believe, inter- 
ested in and proud of the recent naval devel- 
opments, but we think their feelings will 
undergo some change on the subject if they 
conclude that they are being trifled with, 
and they are liable to come to some such 
conclusion if contradictory and nonsensical 
dispatches continue to be served up to them, 
and all information which seems to bear any 
evidence of reliability is withheld. We think 
the policy which seems to have been adopted 
is a mistake, and that in the end it will prove 
itself to be so to the entire satisfaction of all 


1s 


do not 


as 


they come 


concerned, 
+ le 
The ballot list of the American Society of 
Mechanical the New York 
meeting, contains the names of fifty-one full 
members, two for promotion, three associates 
andtwelve juniors. There are many excellent 


Engineers for 


names ou the list; in fact, the entire list is 
excellent. The growth of the association is 


healthy, 
added, but as to the character of those who 
propose to add their names to the member- 


not only as regards the numbers 





ship, 


Literary Notes. 


A THEORETICAL AND PRACTICAL TREATISE 
ON THE STRENGTH OF BEAMS AND COL- 
UMNS, in which the ultimate and the elastic limit 
strength of beams and columns is comy uted from 
the ultimate and elastic limit, compressive and 
tensile strength of material, by means of formu- 
las deduced from the correct and new theory of 
the transverse strength of materials. By Robert 
H. Cousins, Civil Engineer, formerly Assistant 
Professor of Mathematics at the Virginia Military 
Institute, Lexington, Va. 

In this work the author advances a new 
theory and formulas, by which the strength 
of beams and columns can be computed 
from the direct crushing and tensile strength 
of the material, without the aid of the 
modulus of rupture, which, the author 
claims, has no place in nature. In regard to 
the neutral axis, he says: ‘‘ Its position in a 
beam having a cross-section of a given shape 
at the instance of rupture, depends upon the 
material alone, or upon the ratio existing 
between the breaking compressive and ten- 
sile fiber strains. No line in this plane has 
apy of the properties of an axis that are 
usually assigned to it by writers on this sub- 
ject.” The formulas proposed in this book 
are not simpler than those given by other 
writers, but the author believes that they 
will fully satisfy the results obtained by the 
experimenter. The book is well written and 
worthy of a careful perusal. It is published 
by E. & F. N. Spon, 12 Cortlandt street, 
New York. Price, $5. 

PERSPECTIVE: A Series of Elementary Lectures 
by Ada Cone, Late Instructor in Massachusetts 
State Art Schools; Supervisor of Drawing in Con- 
eord, N. H., Public Schools, and Lecturer on In- 
dustrial Art to Teachers’ Institutes; Pupil Museum 
of Fine Arts, Boston. 

This excellent little book will undoubtedly 
be appreciated by all those who are about to 
take up the study of perspective drawing, 
and have either po time or no inclination to 
go into the details of the science, or to follow 
it toa far analysis. The work is very ele- 
mentary in its character, the definitions are 
clearly given; that of vanishing points in 
particular is clearly stated. In fact, the sub- 
ject, as far as it goes, is developed with great 
care, advancing gradually to the more diffi- 
cult problems, giving a good explanation of 
the difficult parts of the subject encountered, 
thereby removing that which otherwise 
may be stumbling-blocks to beginners. In 
illustrating the subject no attempt has been 
made to show mere pictures, but the illustra- 
tions are outline perspective drawings of very 
simple objects, and subserve the text so as to 
make the explanation clearer. Of course, 
any one who is not familiar with geometrical 
drawing must not expect to learn this 
science without study and some hard work, 
but this little book will certainly be a great 
aid in the endeavor to conceive a clear con- 
ception of the elementary principles. The 
application of the principles to the drawing 
of flowers is very briefly given, yet sufticient 
is shown to make it interesting and instructive 
to flower painters. The book is published by 
W.T. Comstock, 28 Warren strect, New York. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 











(408) Reader, Peekskill, N. Y., asks: Did 
you ever publish, in your paper, any articles con- 
taining instructions for making blue prints? A.— 


Yes; see answer to Question 449, in our issue of 
Nov. 5, 1887. 
(409) ‘*A Reader,” Brooklyn, writes : 


Please give the most simple rule you know of to 
figure gears for cutting threads on alathe. A.— We 
have already done thatinthis volume. You will 
find it in the issue of February 14, Question No. 70. 


(410) W. E. P., Brooklyn, N. Y., writes: 


Please explain to me how the rifle bore is cut in a 





gun barrel, A,—It is done on rifling machines, 
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which we cannot well describe here. The cutting 
toolis at the end of a bar or rod, which is drawn 
through the barrel and at the same time rotated. 


(411) ‘‘Speed,’’ Chicago, Ill., asks: Will 
you give the proper speed in feet per minute of a 
planer or shaper for cast-iron? Also for lathe or 
boring mill. A.—There is no proper speed which 
applies to all cases. 20 feet per minute is about the 
average, but this is varied widely either way ac- 
cording to circumstances. 


(412) C. A., High Bridge, N. J., asks: 
To what part of an ordinary marine beam engine, 
such as are used on ferryboats, is the vacuum 
gauge connected? A.—The vacuum gauge is some- 
times connected to the condenser and sometimes to 
the exhaust side pipe. The nearer that the connection 
is made to the cylinder, the closer will be the record 
of the gauge. 


(413) A. B. C., Altoona, Pa., asks: Will 
you kindly advise me what books I should get for 
the purpose of studying up the subject of lathe 
gearing, and the calculations necessary thereto; 
also giving the formule necessary for laying off 
gears for working drawings, etc.? A.—You can 
get information concerning such books by consult- 
ing the catalogues of publishers of scientific and 
technical books. 


(414) G. M. T., ———, writes: A man is 
cutting a keyway ina crank on a slotting machine; 
he claims that, by setting the crank so that the 
corners of a square-nose tool touch the bore of the 
crank at the two sides of the keyway as it is laid 
off, that the keyway will be true whether the face 
of the toolis at right angles to the line of feed 
screw or not. I say that the sides of keyway 
will not be square with the bottom if the tool is 
ground so that the cutting face is not square with 
feed screw and the jobis set in the way he says. 
Which is right? A.—You are right. 

(415) O. N. T., Hartford, Conn., asks: 
Will you please tell me howl can ascertain the 
correct diameter to turn a worm gear blank to run 
with a worm, the outside diameter of which is two 
inches, pitch of screw three threads per inch? 
Worm gear has 66teeth. A.—The linear pitch of 
the worm is &% inch, or .333 inch, and the cireum- 
ference of the wheel at the pitch line will be equal 
to .333 x 66 = 21.98inches. The pitch diameter will 
be 21.98 -- 3.1416 = practically 7 inches. The total 
outside diameter will depend upon the form adopt- 
ed, and is best determined from a sketch. 


(416) A. G. C., East Dubuque, IIl., asks: 
Have you stated in former issues what should be 
observed in drawings to have them reproduced by 
printing, and get the best results? A.—We under- 
stand you ask for a description of the blue printing 
process. This you will find in answer to Question 
449, in our issue of November 5, 1887. Are there 
any stamps with which the letters can be stamped 
ona drawing? A.—There are rubber stamps made 
for printing moderate sized titles on paper, but the 
general practice is to write or print by hand the 
titles, letters, etc., on the drawings, and India ink 
is used for that purpose. 


(417) J. G., Savannah, Ga , writes: Please 
give methe greatest height through which water 
can be drawn vertically with a suction pump without 
the aid of any valvesin the suction pipe. A.—Taking 
the atmospheric pressure at 14.7 pounds per square 
inch, and the weight of fresh water at .036 per 
cubic inch, we have 14.7 + .036 = 408.33 inches, or 
say 34 feet, which is the greatest height of a col- 
umn of water the air pressure can sustain. There- 
fore a suction pump cannot possibly raise fresh 

water through a greater vertical distance than 34 
feet, provided there is no air pressure on top of 
the column. But inasuction pump the column is 
raised against a little air pressure, because we can- 
not obtain a perfect vacuum in the suction pipe; 
therefore we may say that a suction pump cannot 
raise water through a vertical distance greater than 
28 or 30 feet. 

(418) ‘‘ Trenton,” Trenton, N. J, asks: 
1. Is there asolution in which I can dip polished 
tools to keep them from rusting ? A.—The best thing 
we know of is to coat them with vaseline. 2. Will 
you please give me the simplest rules you sasiag for 
getting the depth and width of gear teeth? A.— 
There is no fixed rule for width. The depth is 
equal to 2 divided by the diametral pitch, plus 
the clearance. For instance, a tooth of 10 pitch 
will be deep plus the clearance, which may 
be .1 the thickness of the tooth. <A 10-pitch 
tooth is .157’ thick, and the clearance is according 
ly .016’’, and the total iv’, The clamp you 


” 


depth .216’’. 
speak of can easily be made rapidly at one opera- 
tion, but you will need a machine for the purpose. 
If you cannot design such a machine. address the 


builders of special machinery, telling them just 
what you want to do. 
(419) R. W. B., Philadelphia, Pa., asks : 


What pressure will a5’’x6” vertical engine exert run- 
ning at 350 revolutions, boiler pressure 80 pounds? 
The reason I want this information is to enable me 
to calculate the size of the girder on which the en- 
gine is to stand. The engine is now on the third 
floor of the back building, and causes the floor to 
vibrate. I want to overcome this difficulty. A.— 
The vibration of the floor may be due, to a great 
extent, to the imperfect balancing of the moving 
parts of the engine; if so, it should be corrected. 
To find the dimensions of the girder you will only 
need to take into the account the weight of the 
engine, and such other loads to which the girder 
may be subjected, and take a factor of safety, say 
8, to allow for the slight vibration due to the work- 


ing of the engine. The formula for determining 
the dimensions of the girder will depend on the 
material of which it is to be made, also on the po- 
sition of the engine; that is to say, whether the 
engine is placed on the center of the girder or not; 
of this you say nothing; hence we must refer you 
to any good engineer’s pocket book, in which you 
will find formulas suitable for the different condi- 
tions. Probably the best way will be tocallina 
good engineer, and let him make the necessary cal- 
culations. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven werds make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 




















Gear wheels and g-cutting. Grant, see adv., p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc., J. B. Roney, Lynn, Mass. 

‘‘Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts.. New York. 

Davis Key-Seating Machines kept in stock _by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

Selden Packing for stuffing-box, with or Mie 
rubber core. Randolph Brandt, 38 Cortlandt st., 

Prestoline & Prestoline Paste, for c leaning & ae 
ishing metals. S. A. Smith, 23S. Canal st., Chicago. 

Ice and Refrigerating scien. 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Tl. 

Iron Planers from 16’ to 36’’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 

-~atent Attorney. R.G. DuBois, 715 11th st., Wash., 
D. C., procures first-class patents for inventors. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular. 
T. Kieley, 11 W. 13th st., New York 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

The hook on steam engines is being supplanted vf 
the Dill disconnecting device made by the T. C 
Dill Machine Company, 726 Girard ave., Phila., Pa. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Oct. 24, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

The * Handy,” ‘‘ Smith,” ** Diamond *’ and *‘ Favor- 
ite’ Screw Pilates are manufactured by 8. W. Card 
& Co., Mansfield, Mass. 


25/’ Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
32’’ Send for list of firms using our Drills. J. E. 
36’ Snyder, Worcester, Mass. 


Eureka Cotton Machine Belting; a cheap and per- 
fect substitute for leather or rubber belting. Address 
Eureka Fire Hose Company, 13 Barclay st., New 
York, for prices and samples. 


25’’ ‘Only Drill Press built on 

32” *Ko-rekt’ principles, 

37°) evenif they come from Jersey.”’ 
42” L Gould & Eberhardt, New Ark, N. 


Steam Boilers: Their management and ce 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experienc e. 230 pages. Illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 

Barnard’s Separator, for Separating and Removing 
Entrained Water from Live Steam, and Condense 
Water, Oil, Dirt, etc., from Exhaust Steam. Special 
Design for Surface Condensers. Send for circular and 
prices. Geo. A. Barnard, 15 Cortlandt st., New York. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 


N. J.., who have purchased from C. H. De Lamater 
& Co., New York, all their patents, books of 
rec ord, gauges, ete. Location and equipment well 


adapted ice Heavy Steamship Repairs. 

H. B. Roelker, 22. Cortlandt st... New York, 
Sup’t Delamater Iron Works, will hereafter 
facture the Delamater Screw Propeller. 
Propellers of same pattern aad workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 

“Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions Le 
using the indicator, and making all required calcu- 
lations from the diagram ; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 


late 
manu 


postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 
* Binders”? for the AMERICAN MACHINIST. Two 


styles, the ‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PusB’G Co., 96 Fulton st., New York. 
-atterson, Gottfried & Hunter (Lim.), 146-150 Cen- 
tre st., N. Y., carry a complete stock of Brush, Cop 
per, ¢ ‘elluvert Fiber, Oiled Paper, Hard Rubber, Rod 
& Sheet Brass, Brass, Copper & Iron Wire, Self-Hard- 
ening Tool Steel, Set & Cap Screws, Machine Bolts, 
Machine & Wood Screws, Taps & Dies, Files and 
Twist Drills, Blowers & Forges, Machinery, Tools 
& Hardware, Gear Wheels, Wood Pulleys, Shafting, 
Hangers & Belting. General factory supplies 
“Modern Locomotive Construction.”’ By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 101 articles 
have thus far appeared up to and including the 


October 3, 1889 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
Canada, at 5 cents each. AMERICAN MACHINIST 





PUBLISHING Co., 96 Fulton st., New York 


‘Practical Drawing."’ By J.G. A. Meyer. The 
above series of articles,now running in theAMERICAN 
MacuinistT, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including October 10, 1889 issue, 87 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
1sT PUBLISHING Co., 96 Fulton st., New York. 

C. H. De Lamater & Co. have closed their exten- 
hs e manufactory at the foot of West 13th street, 

New York, and have sold the Hot Air Pumping En- 
gine and Steam Pump business to the De Lamater 
Iron Works (incorporated in 1889), and the Propel- 
ler Wheel business to the Samuel L. Moore & Sons 
Co., of Elizabethport, New Jersey. 

In order to close out the remainder of the stock, 
offer for sale a very desirable lot of machinery, 
such as lathes from 15’ to 88’’ swing. planing ma- 
chines 48’’x45’’x10’, 58’’x50’’x12’, 17’’x14’’x24’, 72’’x 
69x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines. boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools: also traveling and jib cranes. 

Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks,ropes, bolts, nuts. wash- 
ers, packings, pipe and fittings, iron and brass 
valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel; also steam hammers, and two 
8’’x16” and one 10’’x20” Rider cut-off engines. 

















Ww we has begun on the railroad chops at C lores 
port, Ky. 

Charles Hewitt & Co. will build a shoe manufact- 
ory at Taunton, Mass. 

The Rowe Heater Company 
porated at Chicago, Ill. 
*The American Mill Co., Nashville, 
largely increase their facilities. 


has been incor- 


Tenn., will 

M. E. Graves has secured the contract for furnish 
ing 170 are lights at Oswego, N. Y. 

An electric light company has been organized at 
Griffin, Ga. H. E. Burr is president. 

Joseph Herbert will materially enlarge his sash 
and blind factory at Northampton, Mass. 
Mt. Carmel, 
manufacture 


The Standard Manufacturing Co., 
has been chartered, to 
Capital, $100,000. 

The Indianapolis Planing Mill Co., of Indianap- 
olis, Ind., has been incorporated, with an authorized 
capital of $10,000. 

The Decatur, Chesapeake & New Orleans Rail- 
road Co., whose road is now under construction, 
will locate its machine shops at New Decatur, Ala. 


Hl., 
machinery. 


Howe, Brown & Co., Limited, steel manufacturers 
at Pittsburgh, Pa., it is stated, will increase their 
capacity by the erection of a 20-ton open-hearth 
furnace. 

The Northern Belle Mining Co. has been incor- 
porated at Hot Springs, Ark., by John Gasson, 
A. C. Jones, R. L. Baker and others, The author- 
ized capital stock is $5,000,000. Mr. Gasson is presi- 
dent. 


A continuous spinning machine, just completed, 

on exhibition at the works of the McLagon 
Foundry Co., New Haven, Conn. It is said to be 
entirely novel, and to solve the problem of con 
tinuous wool spinning. 


is 


It isreported that the foundry and engine works 
of John Bass, at Fort Wayne, St. Louis and Chica- 
go, and his iron mines in Alabama, are about to be 
transferred to an English syndicate, at a figure 
thought to be near $3,000,000. 

A catalogue issued by the Moore 
& Foundry Co., of Milwaukee, Wis., 
tions and illustrations of their car door hangers, 
novelty tackle blocks, differential pulley blocks, 
hardware, specialties, etc, 

The Batcheller and shoe factory at North 
Brookfield, Mass., has started under the name of 
The E. & A. H. Batcheller Company. The company 
is organized under the laws of Massachusetts. 
Francis Batcheller is president, and Robert Batchel 
ler is treasurer. 

The Patton Hollowware Manufacturing Works, 
the forge shops of the Columbus Bolt Works, 
and Harker & Henderson’s Elbow and Specialty 
Goods Works at Columbus, Ohio, were almost to- 
tally destroyed by fire recently. Fire caught from 
one of the boilers. 


Manufacturing 
gives descrip- 


boot 


The contract for the mason work for the new 
building for Cluett, Coon & Co., at Albany, N. Y., 
has been awarded and work begun. The building 
will be 100x100 feet and five stories high, witha 
basement. It will cost about $80,000, and will be 
occupied as a collar and shirt factory by the new 
firm, who expect to move in next April. 

H. O. Canfield, Bridgeport, Conn.,is putting on 
he market a full line of rubber gaskets. He claims 
to make a rubber gasket for steam that will 
remain intact at atemperature of nearly 400 de- 
grees. He also makes a special gasket for water 
line glasses, and special gaskets for other pur- 
poses. 

The firm of Krupp, Essen, Germany, has been 
given an order for 10,000 tons steel rails for the 
Tehuantepec Railway in Mexico. Another Mexican 





railway company is negotiating in Germany for 
the whole iron and steel material required for the 
building of the line from Minatitlan to Salina 
Cruz. 


The Birmingham (Ala.) Gas, 
Power Co. has been 


Electric Light and 
incorporated by J. F. B. 


Jackson, G. L. Morris, J. T. Johnston and W. A. 
Walker, Jr. It has purchased the property of the 
Birmingham Gas Co., and will, it is said, make 


extensive 
$500,000. 


improvements. The capital stock is 


The L. W. Pond Machine Co., Worcester, Mass., 
write us: We have moved into our new shops, and 
are in shape to increase our production largely. 
We are having our share of orders, and find in- 
quiries are increasing very rapidly, and feel that 
the outlook for a good season's business is very 
favorable. 


The car wheel works at New Decatur, Ala. 
turning out 60 car wheels daily. They have entered 
into a contract with the Louisville & Nashville 
Railway to supply that road with all wheels needed 
on the system south of Nashville, Tenn , and are 
also supplying the United States Rolling Stock Com 
pany with wheels. 


, are 


The increase in the price of steel this month has 
caused the announcement of an advance in wages 
at the Pennsylvania Steel Works, at Steelton, to 
take effect on the 1st of November. The increase 
will not be uniform, but will range from five to ten 
per cent. This is the second increase within three 
months. The works are crowded with orders, and 
running full force in all the departments. 


J. A. Barnes, Oshkosh, Wis., manufacturer of 
saw-mill and planing mill machinery, is building a 
new machine shop, 40x90, and stocking it with the 
latest improved machinery; 
new foundry, 30x90. 


he is also building a 
These new buildings are the 
result of a constantly increasing demand for his 
specialties, viz., the Miller patent saw sharpener, 
the Barnes slasher or cut-off saw, and his patent 
panel sander. 

Eastern and Pittsburgh 
inaugurate a gr 


capitalists are about to 
sat glass enterprise near Pittsburgh, 


Pa. The invested capital will be $3,500,000. On a 
tract of 500 acres, embracing one and one-half 
miles of river front in the Monongahela Fourth 


pool, there will be erected, among other factories, 
plate-glass works 1,500 feet long, and employing at 
the outside nearly 3,000 men. The purchase price 
of the tract was $250,000, and the options were 
closed and deposits made last week. 

The Detroit Dry Dock Company has closed a 
contract with the Interocean Transportation Com- 
pany, for the construction of one of 
the largest steel steamships on the lakes It will 
be arranged to carry from 800 to 1,000 tons of 
water ballast, and will be able to enter Chicago 
harbor with a cargo of over 3,000 gross tons. They 
will pay $250,000 for the ship, and will use it chiefly 
in the transportation of iron ore from Escanaba 
to Chicago. It will be ready for next season's busi 
ness. 


of Chicago, 


The Mason Regulator Co. are occupying their 
new shops at Milton, Mass. These shops are 
34x80 feet, two stories high, and arranged to give 
the maximum of light. The shops were designed 
by Mr. Mason, and are specially fitted up for manu- 
facturing the specialties made by the company, 
such as pressure regulators, damper regulators, 
reducing valves, etc. We are informed that the 
company, just at present, have a boom on reducing 
valves for car heaters; for this purpose they have 
designed a special valve, which seems to be very 
successful, 


A party of Akron capitalists have purchased the 
Canton (Ohio) Street Railway Company and the 
Lake Side Railway Company lines, for $150,000, 
and will change the present horse cars for electric 
motor cars, and build additional lines in the city. 
It has been decided to spend $125,000 in improve- 
ments and new lines. At present the Street 
Railway Company ites two lines, each three 
miles long, and the Lake Side Railway Company 
operates a road connecting with street lines in the 
suburbs, and running out to Myers Lake, a noted 
summer resort, two and a half miles from the city. 
The new company will build about four miles of 
new road early in the spring. 

The (Ohio) Beacon The Star Tool 
Manufacturing Co. is making arrangements to put 
upamammoth building just north of the Reed & 
Rattan building. It will be a brick and 
structure. The brick part will be 180x48 feet. The 
frame part will be at the east end of the brick, and 
although the plan for this part has not been adopt- 
ed, it was stated that it would be 300 feet in length 
The stone work for the brick section is nearly 
completed, and a large force of men is engaged 
in blasting and grading the ground for the frame 
part, which is an indication that the work on this 
building will be pushed to completion as rapidly as 


oper 


Akron Says: * 


frame 


possible, and when finished will be 480 feet in 
length.”’ 
The Jron Trade Review says: ‘‘The Gobeille Pat! 


tern Co. has been organized, to carry on the busi- 
the Gobeille Pattern Works, Cleveland, 
Ohio, heretofore under the sole ownership and 
management of Mr. Joseph Leon Gobeille, prob- 
ably the most expert pattern manufacturer in the 
country. The new company has a capital stock of 
$40,000, all subscribed, and starts out under the 
most favorable auspices. The officers are: Presi 
dent, S. T. Wellman, late of the Otis Iron and Steel 
Co., now consulting engineer of the Illinois Steel 
Co., and vice-president of the American Wire Co. ; 
vice-president, E. G. Powell, capitalist; general 
manager and treasurer, Joseph Leon Gobeille: 
secretary, George W. Kohlmetz The di 
rectors are: W.R. Warner, of Warner & Swasey, 
and A. T. Perry, president of the Forest City Chem 


ness of 


other 





ical Co, 
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Machinists’ Supplies and Iron. 

NEw York, Nov. 2, 1889. 
_ Considerable scarcity is complained of in some 
lines, and the product of many furnaces is con- 
tracted well into 1890. We quote Northern brands, 
No. 1 X Foundry, $17.50 to $18.50; No. 2. $16.50 to 
$1750 Southern brands, No. 1, $17.25 to $18: No. 
3 Bg 50 to $17. Northern brands, Grey Forge, 
$15.50 to $16. Southern brands, $15.50 to $16. 








* WANTED 


* Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line Sor each inser- 
tion. About seven words make a line. (C opy should 
be sent to reach us not later than: Saturday morning for 
the ensuing week's issue. 





Foundry foreman, 17 years’ exp., desires position. 
General machinery preferred. Box 37, AM. MAcu. 

Competent agents wanted to represent a meritori 
ous & paying steam specialty. Business, Am. Macu. 

Mechanical draftsman and designer wanted. Ad- 
dress Box 42, AMERICAN MACHINIST. 

Wanted—Position by a competent and experienced 
mech. draftsman. Address Box 43, AM. MACHINIST. 

Position wanted as superintendent by one familiar 
with first-class e ae ya ae ‘orliss specialty—and 
heavy machinery. a. - AMERICAN MACHINIST. 

Foreman and i wanted, who can handle 
men and do good work promptly. Address Steam 
Engine, care AMERICAN MACHINIST. 

Wanted—Three competent blacksmiths accus- 
tomed to heavy machinery, locomotive or marine 
work. Rich. Loco. & Mach. Works, Richmond, \ 

A thoroughly trained electrical engineer desires 
position with tirm mfg. electrical mach’y, or contem- 
plating such work. Well posted on economical pro 
duction and mech. requirements. Power, Am. MAcuH. 

Wanted—A foreman to take charge of the tool 
and repair shop of a works forging and finishing 
goods in iron and steel. Address, stating age and 
experience, A. Y., AMERICAN MACHINIST. 

Machinists W ante d—Vise hands accustomed to 
first-class work. Steady employm’'t and liberal wages 
guaranteed. Have largely increased our plant and 
need more men. Niles Tool Works, Hamilton, O. 

Expert mech. and draftsman, holding position as 
ass’t sup’t. is open to engagement. Line: lighter 
machinery and tools, also arrangement of equipment 
in factories. Address “Shop Practice,’ Am. Macu, 

Wanted—Practical foreman to sup’d dep'’t in the 
erecting of small tools, lathes, drill presses, turret 
lathes, milling machines, ete.; must be competent in 
handling men. Address with ret’s, A. B., Am. Macu. 

An energetic young man with 8 years’ exp. asa 
mach., 3 years at a first-class tech. school. Special 
study given to drafting and designing machinery, 
with a good knowledge of blacksmithing and pat 
tern making, wishes to correspond with parties in 
need of sucha man Address ‘‘Energy.”’ Am. Macu 








+ MISCELLANEOUS WANTS - 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


20'’ Leve r Drill Presses, $65. S. M. York, Clevel’d,O. 
Koopman’s Scales for quick measurements. 


Glass Triangles. F. E. Harthan, Worcester, Mass 


Just out; aluminum-steel hack-saws. hard but 
not brittle. Crescent Mfg. Co., Cleveland, 0. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Ne Ww ark, N. J. 


August C. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Machinery. 
Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md 

Complete list of our Scales and other new tools 
for 2c.stamp. A. T. Koopman, Chicago. 

D. J. Kelsey, M. E., Designer of Automatic Ma 
chinery, 31 Insurance Building, New Haven, Conn. 

Wanted—Two engine lathes, about 16 inch swing. 
One upright drill, about 20inch. Second-hand. J. 
W. M. Barton, Vt. 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book, ** Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 








Maslin’s Patent Pulsator Pump. 


PAT, FEB, 12, 18 
Cheapest and Best Automatic Ste: um Vacuum 
Pump. Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call 
for C irculars. JouN Masuin & Son, SOLE 


Manur'rs, 166-167 Ist St., Jorsey City, N.Y. 





Etabiished 1882. BRADLEY’S 


i=, POWER HAMMERS 


(<——==The BEST in the WORLD 
RUN BY BELT. 


over 


1500 


in USE: 








BRADL 
UPRIGHT HAMMER. 


BRADLEY S HEATING FORGES 





PRI GHT HAMMER. 





Indispensable in 
all shops to keep 

BRADLEY’S 
CUSHIONED J 
HAMMERS mae 
and men _ fully - 
employed and 
reduce the cost 
of production. 


@RADLEY & CO.SVRACUSE,N.V 





< 
BRADLEY S HARD COAL 
BRADLEY'S SOPT 
IAL FORGE, 


18 Murrayst.NEW YORK: 98 Sudburyst. BOSTON. MASS 





A TREATISE ON STEAM BOILERS. 


heir Strength, Construction and Economical Work 
ing. By Robert Wilson, C. E. Enlarged from the 
5th English edition by J.J. Flather, Ph. D., with 
the addition of numerous fine illustrations. 12mo. 
cloth $2.50 


JOHN WILEY & SONS, NEW YORK 


Prepaid by Mail on the receipt of the price. 


PECKS PAT 


BEECHER & PECK, 
OF !RON 


DROP FORGINGS 85:52 


BEECHER & PECK, NEW HAVEN CONN. 


WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, | Chief American Office, 


ee saa chee ucts c= - 2. 





JROP PRESS. 


NEW HAVEN 
CONN. 








SHEFFIELD 
AMD.’ | 91JOHNST., NEW YORK, 
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Catalogue 
Free 





of all our 
Machinery, 


Seneca Falls Mf, t, 687 Water St., Seneca Falls, N. Y 








Mortisers. 





Send your name and address at once to 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 
and have them mail you a copy of their Novelty 
Pamphlet No. 2, which will be ready about Oct. 10, 
1889. Every Machinist in the country should see it. 








TO BUYERS AND USERS OF MACHINERY. 


ou will save money and get what you pay for by having 
ana xamine machinery and report on the same before buy 


Try usé ane ~ Convinced. 
Ve also make drawings blue prints, and give pECiA 


ATTENTION TO “THE bESiC NING rk MACHINERY ¥ R 


Send for Blue Book giving more intor rations 
TONES & MACH, 
MECHANICAL ENGINEERS, 

5 W. 4.h Street, Cincinnati, OQ. 


ng. 





CLOUGH’S BENCH 
’ WIRE CUTTER. 
GRADUATED — 
STOP GAUGE. 
SEND FOR 
CincUY 
R.M.CLOUGH 
MERIDEN 


a. N°} CUTS 
N°2 


© 





PATENTS! 


WRITE AT ONCE FOR_ ILLUSTRATED 
CIRCULAR and INSTRUCTIONS, 

ADVICE FREE. 

CRALLE & COcn, 


Je Be 





WASHINGTON, D.C, 










95 & 97 LIBERTY ST., 111 FEDER AL ST., 
NEW YORK. 


rare rene BNGLN EY A SPECIALTY 


GEO. F. BLAKE MANF’G CO. 
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THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





Planer Tools, Punches, Dies, 


ILLS. 


CHICACO, 


“CRESCENT EXTRA” 


Is now used by many of the largest and most carefully managed shops for all Lathe and 
Taps, Reamers, 

This steel is famous for its unitormity and great endurance, and should be specified by Machinists 
and Tvol-makers who want the best stock for their tools. 


CRESCENT STEEL WORKS, 
PITTSBURCH, PA. 


«ec. 


NEW YORK, N. Y 





Drill Presses, 
Saws. } 
on trial. 





Improved Screw Cutting 
Foot and Power 
Shapers, 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


CINCINNATI, 
MONTGOMESY & C9.,105 Fulton ft., New York, Gen'l Agents. 


LATHES 


Circular and Scroll 
Lathes 


Band, 


oOo. 








TOBIN 
BRONZE 


Send for Circular. 


pote for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and plates 
Ingot metal for 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 





TMM ©” 


aetna IMM uve ttre 
mite ath be 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


b.J. WILKINSON & C0., 


Box 3600. 


BOSTON, MASS. 
SEND FOR CIRCULAR. 


UULLARAADO HOUT Dn 








Manufacturers of 


Mictal-working Machinery. 


OFFICE AND WORFS: 
13 to 21 Main Street, 
FITCHBURG, MASS. 


Nos. 


SEND FOR CATALOGUE E. 





FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


36" 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


¢ # Our New and Revised Catalogue of Practical and Scien- 
tifie Books, 80 pages, 8vo., and our other Catz rnlogues and Cir 
culars, the whole cover ing every branch of Se ience applied 
w the Arts, sent free and free of postage to any orfe in any 
part of the world who will furnish his address. 





PATTERNS called for and CASTINGS delivered 
anywhere in N. Y. City. 





[ron 1 Foundry of T. shiver & Co., 


333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 












DRILL PRESSES. 


BICYCLES. 


TAP DRILL GAUGES. 
CUTTING-OFF MACHINES 














IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For Strapy EVERY DAY AND ALL NIGHT SERVICE AND AT A 
LOW PRICE, WRITE TO 


COOKE & 00., 22 Cortlandt St., New York, 


Twelve Hundred Engines in use. 
Please mention this paper 

























BETTS MACHINE (SOMPANY, 


WILMINGTON, 


DEL., 


MAKERS OF 


METAL-WORKING MACHINE TOOLS 


FOR 


Locomotive, Bridge and Engine Builders, 


Railroad, Car and Machine Shops 


AND 
lron and Steel Works 
Generally. 
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“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


PRICES REDUCED. 


IMPROVED HANDY, VOL VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


CRESGAN AUTOMATIC and MONITOR INJECTORS, EVECTORS, ho, 


Nathan JManufacturing Co., 
92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. NEW 





YORK. 








Corner Lake & Kirtland Sts., Cleveland, 9 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING > T E E L 


ESTABLISHED 18509. 


HOWE, BROWN & CO., L’'t’d, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES; (2 Ciiff St., New York. 127 Oliver St.,Boston. 228 Lake St., Chicago. 


FINE TAPS, DIES, REAMERS, ETC. 








LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO.. GREENFIELD, MASS. 








EDUCED PRICES OF 






; LECOUNT'S LIGHT STEEL DOG 


No INCH. PRICE. 


R 


PRICE. | 

2 $ 85 | 8 $1 10 

2 lo, ‘Bh — ull Se t of 8—5.50 

3 $4 50 | 2% 1 40 

4 Be 60 | BL 3 1.50 
5 ae 25 | a 34. 1.70 
a ee | 1 1 190 
7 134 1.00 Full Set of 12- -12.00 
are 7. mea wv an ‘tl’, 


SOUTH NORWALK, CONN. 
Western Agent, S.A. SMITH. 23 South Canal St., Chicago, III- 








Send for N new : New Catalogue. 


HALL STEAM PUMP C0., 
91 Liberty St., New York. 


FOR SALE AT FACTORY PRICES BY 

Branch Offices, H. Eaton, Chicago, Lll.; A. Aller, New York; Henry I. Snell, Phila- 
delphia, Pa; George r orthington Co., Cle veland, Ohio; Hendy Machine Works, 
San Francisco, Cal.; Baur, Manistee, Mich.; Liddell & Co., Montgomery, Ala.; 
Shaw, Kendall & Co. Tiate do, Ohio; Wickes Bros., E. Si ain iw, Mich.; A. Leitelt, 
Grand Rapids, Mic h. Sherriff Mac h’ y Co., Pittsburgh, ra: BD lynn & Enric h, Balti- 
more, Md.; Columbus Supply Co., ¢ ‘olumbus, O.; Rundle, Spe nce & Co., Milwaukee, 
= Wis.; Bailey & Lebby, Charleston, 8. C.; W alworth Supply 0. hi Iston, Mass.: 
Merrill-Stevens Eng. Co., Jacksonville, Fla.; C. 8S. Leeds Sup. ¢ ‘Minne sapolis and 
St. Paul, Minn.; D. Elsinger, Scranton, Pa.; Gaines & Glover, Ric hmond, Va.; 
A. Wain, Detroit, Mich.; Kennedy & Pierce, Denver, Col; Shellhorn & Rich, Che- 
boygan, Mich.; L. Emory & Co., Bradford, Pa.: Re ading Scale and Mac h. Co., 
Reading, Pa.; Dugan Bros., Salem, Ore.; G ardner & Co., Portland, Ore., and 
Tacoma, Wash.; EF. F. Cooley, en, Mich.; Port Hure« vn Bite am Fitting C o., Port 
Huron, Mich.; Hutchinson Mfg. Co., Jackson, Mich.; Ft. Worth Iron Wo rks, Ft. 
Worth, Tex.; W. A. Roosevelt & Co., La Crosse, Wis.; S.C. Brooks, Eau Claire, 
Wis.; J. B. Simpson, Peoria, l.; Haxtun Steam Heater € o., Duluth, Minn.; Cole- 
man & Co., New Orleans, La.; H. C. Burke Mfg. C o., St. Joseph, Mo.; J.J. Howden, 
am Muskegon, Mich.; W. Pickett & Co., Warren, Pa.; H. F. Spencer, Green Bay, Wis. 

Tennessee Range & Mfg. Co., Evansville, Ind. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
aaa ll — Davison STEAM Powe Copan. 


ore WARRANTED BEST PUMP 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 5: OLIVER STREET, BOSTON, MASS. 





Boiler and 
Pump Combined 


Fire Pump. 





—_——+ . THE -—t— 
Burraco sTeaM Pump Up 


SR - BUFFALO, NY = 














MADE FOR ALL 
SITUATIONS. 








— THE — 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
One man can cut five hundred (one end) in a day. Inuse in the 
leading Railroad Sho »ps of the country,  ¢ ‘ombination Cutter 








BOYNTON'S ADJUSTABLE ALLIGATOR WRENCH. 


Quick and handy in adjustment. Invalu- 
able for work on clipped pipe, in close coils 
and corners that cannot be reached with 
otner wrenches. Made entirely of drop forged 
steel. Six sizes. 


Campbell Printing Press and Mfg. Co., Mfrs, 


=. 160 WILLIAM ST., 







NEW YORK. 


325 DEARBORN ST., 
CHICAGO, 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


\) UNIVERSAL#2PLAIN 


“= MILLING MACHINES 


EXCLUSIVE eRe CIALTY | 


<> THE CINCINNATI MILLING MACH C2 
>CINCINNATI. O= 


LUSCOMB & COREY, 


NEW BEDFORD, MASS. 
Mfrs. of 


UPRIGHT DRILLS, 


SPECIAL 


Machinery & Tools. 


This machine will drill to the 
center of 16 inc ar ‘Ss. 
fhe spindle can be fed by 
either HAND or Ke OT, and has a 
vertical movement of 11 inches. 
Also an entirely new feed ar- 
rangement 
Cone has four changes and all 
moving parts are balanced and 
capable of standing high speeds. 
, Itis very stiff and heavy and is 
B made for doing first class work. 


i Caen Send for Catalogue if intercsted, 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Iron Working Machinery. 


IMPROVED IRON PLANERS @ 
specialty. Feed, patented Feb. 
9, 1886. Belt 


NEW YORK. 





IND. 


§, $. TOWNSEND, Gel. Agt., ) 22 coRTLANDT s7., 


COOKE & CO., Selling Agts., > 





CONNERSVILLE, 
Please Mention This Paper. 


P. H. & F. M. ROOTS, Mfrs. 7 








BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS 


BEAUDRY & C0, 
(Formerly of 
Beaudry’s Up- 
right Power 
Hammer.) 
Sole Manufacturers. 
‘ Also Manufac 























turers of Shifter pat- 
Hard Coal Heat- | ented Nov. 2, 
ing Forges. 1886. 
Room 4, Mason B'dg 140 
: "eh , 70 Kilby St.,] Umionm St., 
B)Sestom WORCESTER, 
Mass. MASS, 





for removing 2 in., 21-4 in »21% 2 in. and 3 in. Flues, $50. Sent 
on approval to Ri tilroad Co.’s, Liberal Discounts to the Trade, 


VANCE TUBE CUTTER CO., Geneva, W. Y. 
FOR IMMEDIATE DELIVERY. 








16-20, 20 & 24 Inch ENGINE LATHES 
51 Inch BORING & TURNING MILLS, 
14 & 16inch BRASS LATHES, 


— AND— 


" SCREW MACHINES IN LARGE VARIETY. 


20 in. CLUTCH HEAD MACHINE 
Weight 4,400 Ibs. 


Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


, , BEVEL GEARS, 


Cut Theoretically Correct. 


) For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 


BREHMER BROS. 








“COMPLETE STEAM PUMP, * 
ONLY SEVEN DOLLARS =~ 
DEMAND THIS, PUMP 

(eo) am ael0) =| 
DEALER 






; OR WRITE. 
TO US FOR PRICES.: 


Van DuZeNn’s PaTteENT 


VaNDUZEN & TIFT. 


SOLE MAKERS 
INCINNATI, 








——=—_ 
————— 
=—_—_— 





—HIGH DUTY— 
Pumping Engine 


WpORTEDGN 


WATER WORKS 


OVER 100,000,000 DUT 








YY 


miata ttt 





ee 
a “WORCESTER. 


yy 


aWatsetarers A Set, Cap & 
Machine Screws, Studs, etc. 


FRISBIE FRICTION 
PULLEYS = CLUTCHES, 


THE D. FRISBIE CO., 


- 
— GCUARANTEED— 


SEND 





FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 











114 LIBERTY STREET, - NEW YORK. 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that — of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


Pond ENGINEERING CO. This System of Peed Water Heater is the Best 





AND THE 

CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 

Pumps, Feed-water Heaters and Pla Pan 

Purifiers, Injectors, &e. o Sie 
HEATER 
Send for ILLUSTRATED CIRCULAR. on the System. 

St. Louis. Chicago. Kansas City. Omaha. Has Straight Tubes 


With reliable provision 





for expansion, and will 














7 THOS, H.DALLETT &C0. HEATAND PURIFY 
1305 Buttonwood Street, THE WATER 
PHILADELPHIA, PA. Witheame Feetof Heat- 
Portable Drills, se ela 
Hand Drills, protien di capte 
Boiler Shell Drills, Fete caeeet 
Light Drill Presses, BridgeportBoiler Works 
Special Machinery. Bridgeport, Conn. 
POND ENCINEERINC CO., ACENTS, 
SEND FOR CATALOGUE ST, LOUIS, CHICAGO, KANSAS CITY, OMAHA. 





THE STERLING WATER TUBE BOILERS 


Have ba pre anne large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. sane mud-drum. First cost moderate. 

Freedom from leakage and repairs. cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


74 CORTLANDT STREET, NEW YORK, 


Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 











Ide Auto, Engines. Portable and Traction 
Engines. Sieam Road Roliers. Loilers of all 
descriptions, 

New York Office, FLEMING & KIMBALL, 17 Dey St. 

New England Office, JoHN Post, JR. & Co., 70 
Kilby St., Boston. 

Baltimore Office, Thomas K. Carry & Bro,, 35 
Light St., Baltimore. 





The best non-conducting material known 
for Steam Pipes and Boilers. Can be 
easily removed and _ repeat- 
edly reapplied. 


ITS PLASTIC NATURE INSURES AN AB- 
SOLUTELY TIGHT JOINT. 


Requires less thickness than any other 
covering. 


FOSSIL MEAL CO, 2 Cedar St., N. Y. 


The HOPPES Live—Seam Feed-Water Purier, 


Guaranteed to Prevent Seale in Boilers. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD, OHIO. 


“{rade-many 









W. 








Using any kind of water. 


25) 
TF 


—— 





WESTCOTT CHUCK CO. 





ONEIDA. 











MANUFACTURERS OF ply 4 
LATHE and DRILL pisses: ""csreci. 
Les 
CHUCKS): & 
SEND FOR CATALOCUE. 24 ‘ = . 
WESTCOTTCHUCKS 





—FOR— 


LATHES AND DRILLS, 


COMPLETE ASSORTMENT CARRIED IN STOCK. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 


Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


FITTINGS, 
&c., &c. 


WATSON & STILLMAN, 


294-210 EAST 43d STREET, 
NEW YORK. 


CHUCKS 


SEND FOR 


NEW CATALOCUE. 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS, 


(See Am. MAcHINIsT, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
articulars of our latest improvements. Different 
rom other makes, and we claim several points of 

superiority which we submit to the judgment of 
mechanics. 


THE 0. E. WHITON MACHINE CO., 


NEW LONDON, CONN. 


M ACHINER 
For Reducing and Pointing Wire, 


| ESPECIALLY ADAPTED TO py bh | WIRE 
RODS AND WIRE FOR DRAW 


ll For Machines or Information, sail the 
Manufacturer, 


1$. W. GOODYEAR. Fiat! Ct. 











NS) ~~ 


— Sweet rar 
ul 














il 1 
Mill 
ti 


If 


IMPROVED INDEPENDENT CHUCK. 
Made by THE E. HORTON & or co., 
Windsor Locks, Conn., U.S. A 
SEND FOR ILLUSTRATED CATALOQUE. 








A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





Emery Wheel 


55 Styles & Sizes. 


Tool Grinder, 
Ail SPRINGFIELD 

@ Glue & Emery 
w Wheel Co. 














Guaranteed 
Satisfactory, 


field, 
WRITE 

Nl’s’d Cireular aeons a 
No. D. e| F 
Patented Sept. = 
25, 1883. ed 
Bae 
~ 
234 
Ome 
a+ 
ROS 
y 





HARLES Mil Vea 
NEEL 
535 ANN’ ST. + NEw Yorx«- 











(Creare 


Dg 





Quick-Action VISES. 


For Pattern Makers and Wood Workers. 


WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGING S. 





Send $1.00 for 


A ONS) wd v0) 56951000) 04 ne 





Catalogue D. RED LOW -6 “52 Con, 
Ss 
ar eee re whe n $10 & 4b BRP? Ne. 
=e RABBIT? METALS 
: . PAUL S.REEVES aig 
ot allemaal 760 S.BROAD ST. 





TOOL AGENTS WANTED Scr"iz 


the United States. aout 10¢. A... Cate, 
i ue, Stationer 

FINEST OF MEC ANIGAL TOOLS A SPECIALTY. 
© B. JAMES, 08 Lake St., Chicago, IIl. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


aaron § CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
and grease from the ex- 
haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 
Sth and Buttonwood Sts., Phila., Pa., 
Or A, T. ARTHUR, Selling Agent, 18 Cortlandt Street, N. Y. 


FRASSE & C0, 


92 PARK ROW, N. Y. 


FRICTION 


TRACTION 
BELT GREASE 


LEATHER PRESERVATIVE. 
Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


JERSEY CITY, N. J. 

















































\ 





THE AERATED FUEL COMPANY, Springfield, Mass. 


FORGING AND WELDING BY See AIR BLAST FIRES. 


ALL OIL BELOW BURNER 
REPRESENTED BY 
WM. PICKETT, SON & CO., 170 Lake St., Chicago; and 
W. S. COLLINS, 171 Broadway, New York. 


CHILION JONES, Gananoque, Can. G. M. SMITH, Los Angeles, Cal. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 


Ss ! 


St. Louis. 





Sept. £9, 1885. 
July 5, 1887. 
Feb. ia 1889. 
July 23, 1889. 







» We will replace in Stock or Mutual Companies any Insurance canceled | on account 
of ‘using this System, when installed according to our plans. 








SAVE YOUR PATTERNS, BY USING 


Fraser's Improved Rapping Fates, 


They are cheaper and better than anything you can make. 
For Descriptive Circular and Price List, 


ADDRESS 
DONALD FRASER, MILWAUKEE, WIS. 








Write for Prices to 


TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 

8 sizes: 14’’, 14” and 34”. 


TRUMP BROS. MACHINE Co., 


WILMINGTON, DELAWARE. 





Ma 
the er 








CYLINDER BORINC AND 


FACING MACHINE. 


Will bore cylinder and face off 


le any size required. 
Built strong and powerful; has 


1ds at same time. 


variable feed that feeds either way. 


PEDRICK & AYER, 


1001 & 1003 Hamilton St,, Philadelphia, Pa, 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Sediors, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





Seer Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St, 
BRooKtyNn, N. Y. 


A nEW PATENT ADJUSTABLE REAMER, 


thoroughly tested 
and practical. <A set 
-\ of five will ream any 
1 possible size, from 
) 1 8-16 to 4% inch. 














Send for Circular. 


CRANSTON & C0., 57 PARK STREET, N. ¥. 


Nicholson's Patent pee Lathe Mani 


Set of 8 Sure takes 
from 1” to7”’. 











NGINE Lathes, Hand Lathes, Foot Lathes, Upright pris 
and Milling Machines. Agents, MANNING, MAXWE 
MOORE, 111 TY STREET, NEW YORK. 





FLATHER ENGINE LATHES 


AND IRON PLANERS. 
HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


CURTIS & CURTIS, 
Successors to FORBES & CURTIS,’ 
66 JOHN ST. , Bridgeport, Ct., U.S.A. 
MANUFACTURERS oF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe eg = A ane grnreading 


portable cutting and thread. 
PEE a wn with which one man 








SEND FOR ILLUSTRATED CATALOGUE, 


TONES z LAMSON MACHINE CO. 
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KEUFFEL & ESSER CO, 127 FULTON ST., NEW YORK. 


Manufactarers of DRAWING MATERIALS, &c. 





“SUPERIOR SWISS”? DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 





NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 


GaEArESt BO LT 








H. B. BROWN & C0. 


EAST HAMPTON, CT. 


y SHAPING MACHINES | 2 


FOR HAND AND POWER. 
6’, 8’’, and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











20 PULLEYS, 20’’x5 1-2’, BORED AND TURNED IN 10 HOURS. 





SHELLENBACK PULLEY LATHE. 


Pulleys Turned and Bored Simultaneously. 


MANUFACTURED BY 
RICHMOND CITY MILL WORKS, 
RICHMOND, INDIANA. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
meee = 100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 











© SMART ES: Bul bog. 


THE HARDER vo LL 
au P oe » THE TIGHTER 


\ ce " 





Can't slip. No wrench required. 
Made from 1-2” to 8” or larger. Send 
for sample order subject to approval. 


MANUFACTURED BY 


MIDDLETOWN (OHIO) MACHINE WORKS. 








Lhe “Eureka” Wheel Pipe Cutter 


abc 
wi 
Ci 


you forget when 


JAW. yo 





the Body never wears out. 


Denese, « wie 


IS THE BEST 
————_—_—_ 


PIPE CUTTER 


A NEW JAW 

yut once a year mare ae 

ll make this J EXTANT, 

itter last until Hil And is also the CHEAPEST 


and most Durable one. 
SEND FOR PRICE-LIST TO 
PHILADELPHIA, U.S. A. 


ou bought it, as 





CARY & MOEN COG 


F 


DESY 1h 


\AN GE F ; 
L WIRE OF Pina’ 





Worcester, Mass. 
Manufacturers of 


W. C. YOUNG & CO., 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


(= The Greatest Labor Saving Tool of the Age! 


CINCINNATI, 
w OHIO, U.S.A. 


J.A.FAY & CO 


BUILDERS OF IMPROVED 


| WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Cir ircular Saws, Re- 
sawing "Machines, Spoke and Wheel 
af Recmnete, Shafting, Pulleys, etc. 
: = of the highest standard of excel- 

ence, 


= W. H. DOANE, Pres, 





D. L. LYON, See'y 









P, BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





D. SAUNDERS! SONS 


MANUFACTU “X OF L. ORIGINAL 
TRADE MARK. 


PIPE CUMING. & Tani MACHINE 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 


Send for Circulars. YONKERS, N.Y 





BLAISDELL ENGINE LATHES 


AND 


UPRIGHT DRILLING MACHINES. 


GREAT VARIETY OF STYLES AND SIZES ON HAND. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 
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(Butrato Forces 





VAN 


Ty MOD) ———* 
fa) BLowers, EXHAUSTERS, 

HEATING FURNACES. | @7] 

jut SLOWS, BLACKSMITH DriLts. 


> UFFALO, NY.F 


Peis thliiiit 








1 ood-W — 1 achinery. 


For Chair, Furniture aul 
Cabinet Factories, Box Shops, 
= Planing Mills, Pattern Mak- 
ers’ use, etc. 

ROLLSTONE MACHINE CO., 

45 Water St., Fitchburg, Mass, 


= UNIVERSAL RADIAL” 
=| > RADIAL DRILLING MACHINE 


ij = =. THREE DESIGNS. SIX SIZES 
1 zg@* MBODY AIL DESIRABLE FEATURES 
ra i 


Pathan 208 UPWARD 
co UNIVERSAL RADIAL DRL 















EIA LSEY’s 


PORTABLE POWER DRILL, 


With Automatic Feed and Quick Return. 
LIGHT. COMPACT. HANDY. 

Specially adapt- 
ed to Locomo 
tive Engine and 
Boiler Work. 
Also for drilling 
and reaming 
bridge work. 

Manufactured 


by 
As applied for Drilling 


J.J. McCabe, petied tor Det 


12 LIBERTY ST., N. Y. 














THE 


‘i = E BROW 


NELL 
F ANTI-FRICTION 
v 


Se Sep or Thrust Bearing 


FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspond 
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L. S. STARRETT, 


Manufacturer of 


{FINE TOOLS, 


ATHOL, MASS. 
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htt di nee 
MACHINIST $ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


Screw- Making Attachment for Lathes. 











mental Mi: ake ‘rs, ete., ae a to 
Spindle of the Lathe. A ‘rate it. 
special screws and studs of ni ictus fas “¥ and uniform. Sen 


for Circula 
BERKHOLZ, Manufacturer, 


JOHN P. 
1O! N. 4th Street, PHILADELPHIA, PA. 


‘it 38 attac he 








SEND STAMP FoR FULL List. 
mi re 


ulutudulud Jub 








PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


yweersco., IWIST DRILL GAUGE. 


Fine Machinists’ Tools —-E. Boston, Mass.—Send for Circular 








” PATENT OILERS, 


. Government Regulation 
iPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & C0., 


211 Race menoet.. 
1888 CATALOCUE FREE ON APPLICATION. 


CYLINDER SIGHT 
FEED CUPS. 


BRASS - FOUNDERS AND 
FINISHERS, 


Philadelphia, Pa. 








their kind. They are 
oil companies. 
last year. Send for description to 








RECULATORS. 


The Mason steam re quieting devices are known all over the world as the best of 
the standard adopted by the American and qoutes rn cotton 
Over 700 of our reducing valves were used by one car-heating firm 


MASON REGULATOR CO., 22 Central St., Boston, Mass,, 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 











14 




















AMERIC A N" MACHINIST [November 7, 1889 
WILLIAM SELLERS & CO., Incorporated. SOUTHWARK FOUNDRY & MACHINE C0,, 
PHILADELPHIA, PA. 
BUILDERS OF PHILADELPHIA, PENNA. 
MACHINETOOLSFOR WORKINGIRON AND STEEL) ®citers: se bacir ia 
Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. TANKS. REVERSING 
High Speed Power Traveling Cranes and Hand or Power Swing STEAM ENGINES. 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. HAMMERS. CENTRIFUGAL 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. HEAVY PUMPS. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE.| CASTINGS. STEAM PUMPS 





Hamilton 
OHIO. 


TH LAG AUSTTAGI 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


SOUND STEEL THE BOOKWALTER CASTING 60 








Are now fully prepared to furnish Steel Castings 
on short notice, of any size and pattern, made under 
the BOOK WALTER AND ROBERT PAT- 
ENTS. These castings are guaranteed to be sound 
and true to the pattern, and of unequaled tensile 
strength and ductility. Address 


The Bookwalter Casting Co., Springfield, 0. 





CASTINGS 


THE OPEN SIDE IRON PLANERS 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 









QUICK RETURN, MODERATE PRICES, 
EXTRA HEAVY. QUICK DELIVERY. 


DETRICK & HARVEY, 


BALTIMORE, MD. 











EAGLE 8G WILLIAM BARKER & CO. 
AN VIL Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices, 


“og WORKS, 
Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars, 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any I 
lish anvi 
Fully war- 
rante and 
lower price. 


IMPROVED 
Upright Drills 








te" Note the novel features, 

te" Our patent automatic stop to down 
feed. 

(@" Our patent quick return on the right- 


hand side. 

Qa" Our patent for raising 
table from the front. 

(" Our improved device for 
back gears in and out. 

(@" Our improved swinging bracke 
holding drills. 

(a Long belts 
great power. 

(a~ All drills heavily geared. 





and lowering 


throwing 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 


5 Sizes and Styles of Bolt Pointers. 


{or 


and large cones, giving 
15 Sizes and Styles of Bolt Headers. 


2 Sizes and Styles of Nut Machines, 


= Oo 94"' glidin« : . OF 9a’ 
‘ te A be 24° sliding head; 25", 28", 14 Sizes and Styles of Tappers. 
32” anc 40" yack geared and power feed. 8 Sizes and Styles of Washer Machines. 
{@" Write for special prices with full de- 


8 Sizes and Styles of Spike Machines. 


scription 2 Sizes of Car Link Machines. 
— THE : : 
3 Sizes of Car Pin Machines. 
Lonce { Davis Macuive Toot Ki 7 Sizes and Styles of Wire Nail Machines. 
'} | 5 Sizes and Styles of Bulldozers. 
C | N Cl N N ATI O H 10 Also large variety of Tools in this line, making 
5 . 


complete outfits for Bolt shops. Catalogue sent on 


WESTERN BRANCH: 
68 & '70 SOUTH CANAL ST., 


CHICACO. 


application. 


THE NATIONAL MACHINERY CO., 


TIEFEIN, OHIO. 


Apply to 














SOLE MAKERS oF ~~ 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


METAL- WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Sieam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 











THE HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 


ee wre 


“pe Boiler Makers, Bridge Builders, Ship Builders, Rail- 
road Shops, Locomotive and Car Builders, etc. 





Improved 
Boiler Plate 
Planer. 


Fight Sizes. 








g 8’x20’ length 
of cut. 





CLEVELAND, OHIO 
fix Manufacturers or ** ACME ae 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. a 


=| a 
> FIRST PREMIUM, CINCINNATI CENTENNIAL. Sa 


TE ACME MACHINERY Co. 







PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 20,1885. 


ACME BOLT CUTTERS, 
AND NUT TAPPERS. 


Standard Sizes Carried in Stock. 
HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASs. 





BRISTOL'S PATENT 


STEEL BELT LACING 


Easily and Quickly Applied. 
No mee Tools Required. 


Bristol Mig OD, Waterbury, Ct. 
or 132 Nassau St., Room 56, N, Y. City. 


STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated oe Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gau uges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE L'ST OF FULL LINE. 


CASTINGS 


patterns. Soft castings for finishing. Patterns made to order. Parties requiring work are invited to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 














Rough and finished 
to order, All kinds 
of castings in green 
or dry sand and 
loam. Large variety 
of gear and pulley 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
| ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED.STATES AND OWNERS 
OF THE U.S Patents. 


_ MY 
Lheipho Dronge. 








DAMS 


ee PP Aniomatic Bolt. Treating & Nut Tapping Machine, 
Made in all Sizes to Cut from 1-4” to 6” 

The simplest and most durable machine in exist- 
ence, The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Write for descriptive 
circular and price list to 


Capitol Mfg. Co., Chicago, Ills, U. §. A. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 











NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
construc ted for heavy and continuous duty at medium 
or high rotative spee ds. Highest attainable Economy 
.. in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
SS Steam Engine Construction and performance, free by 
a mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 

SALES 8 AGENTS ° PSON, 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, This. 

W. 3 SIM 48 CORTLANDT STREET, X. Y.§ ROBINSON & CARY, St, Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole recieee and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S vo GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to be returned. No stuffing boxes 
are used in its construction, and friction is reduced 
to a minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, WN. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO. 


33d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
Gl ARA \NTEED Aegon ad ANY 


gy PAINTED Post, Sov. STEARNS MF'G CO 
} by 














Other Gas Engine 
doing the same work. 








PAINTED POST, N. Y. 






CORRECT IN 
Design, 
Workmanship 
: and Price. 

: 5to 75 H. P. 
New York Salling J Agents, A. J. “BARRON & C0. 40 Cortlandt St. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Eleyators, 
PROVIDENCE, R. I. 


The BEOKETT ov & MACHINE CO., 


ARLINGTON, NW. J. 


Manufacture ‘rs of 


The “MUNZER” 
Corliss Engine 


SEND FOR CATALOGUE. 


VAN DUZEN 





ENGINES from 15 to 400 Horse Power] 


Boilers of Steel and Iron supplied to the 
trade or the user, Send for Catalogue. 


SAW MILLS »° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


TWENTY YEARS WITH THE INDICATOR.” 


{[PRAY.] Vols. land 2(one volume.) Seventh thou- 
$2.50, 








sand, Large 8vo, 285 pp., many illustrations, Price 
JOHN WILEY & Sons, 15 Astor Place, New York. 
OUR 
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oe eee 
STEAM ENGINES 


VgRIEDE 
rune 
“Tee TAKENS 
wd NER 
cow's 














ich P hs Pressure. 
hae Cmpoy 


JUBULAR BOILERS. 
HEAVY FLY WHEELS 


S) A SPEC 
. N SIZES UP To 
aR eT ow! BY IN FT Face 


Poung 





Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents, 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 











FRIGK COMPANY, builders, 


WAYNESBORO, PA. 


' A GENUINE 


“CORLISS.” 





(ROBERT | 

NAS SS AES | 
corns Sone Shi 
SLID Are Ne cs 


STATIONARY BOILERS, 


GENERAL MACHINERY, 
IRON AND BRASS CASTINGS 


NON TORO 


COAL AND IRON EXCHANGE, 
Cor.CortLANoT & CHURCH ST. 





sew GATALOGUE OF TOOLS! 


And Supplies cont free to any address on receipt of Ten 
‘ents in Stamps (for postage), 


Chas, A. Strelinger & Co., Ave” Detroit, Mich. 


NEW AND IMPROVED 


IRON PLANER 


(ae- Note the following new features : 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 
No Extra WATER RENT 
\ or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and E COMOMICAL. 


© Van Duzen Gas Engine C0., 
BO E. 2nd St., CINCINNATI, O. 
The J. A.  MACKINNOR MACHINE CO., Agents, 22 Warren St., N. Y. 


MACHINERY ON HAND. 













22 in.xé ft. Planer, Wheeler, new (" Planer reverses from both sides. 
24 iv. x5 ft. H. good or: nde 
24 in.xé ft. “ Faoclh, (=~ Improved device for holding planer 
30 in xsft. * each Atherton, Powellé H. & Py new. ‘ 
36 in.xl4 it. e eee bolts. 
}2 in. Stroke Crank Planer, 1itcomb, goo & vi 
6-4-10-12-15 m Crank Shapers. (> Deep beds and heavy tables. 
15 in. Hendey Shaper, good, ge Ee. : A 
Lax 20 in. Friction Nh- pers. (ae" Cabinet legs, good foundation bear- 
)-24-26 and 32m. Geared Shapers. > 
1 in.xd ft. Engine Lathe, VP a mtice Bros Ms B new. | INgs. 
l4in. x6 ft. Hlaisdell rentice ros, * re . 
M4 in.x7 ft. Bogert, “ {3 Wide bearings for top of saddle. 
nin meands tt, poet (a> Extra wide gearing. 
sin x6 and8 ft, Sn eanoe, is] i ge 
18 8 ft. = aisdell, new = 
16-20) #9. x6.8-10 & 12 ft, Bridgeport, : “ (> All feeds handled from either ade. 
Is in. x8-10-1¢ ft. niferent Makes, - 3% " aa . 
2010. x8-10-1ft. “ Litferent Makes, “ CS” Extra metal in TF slots. 
ein, any length Bed ‘ Kridgeport, $e Wet rs on . . 
30 in xl? ft, Whee ler fait (a> Extra heavy housings. 
24 in. xk-10-12 sad ir dweport, new ira an pe swiIpAd 
34 in’ 22 ft. Blainde'l, ee (=> Convenient lubricating devices. 
ota. xtee How Haven, ohegp (=> Belts move separately when reversing. 
28in.x14-16 & WAt. Engine Lathes, F. & 8, new ([ss" Sleeves ari : Ive ntire 
26 & 50 inch Pulley Machine, Stevens, good sy leeve for bear ings driven entire 
Bement Car Aale Lathe, * | fength solidly. into bed. 
2vin, Drill Davis, new. 5 ; 
BOS & jack Dayle peenecell, sy (@- Write for prices, with cuts and full 
a) 2) 23 of inc 
42 in. Drill Bk. G. & Feed, NOY S E. xood. | descriptions. 
Att. Arm Universal Radial Drill, new 
Cabinet Turret Lathe, Lodge, Davis & Co ” es eee 
No. 3 Screw Machine, Krown & Sharpe. cheap. THE 
Ames Index Milling Machme fair 
No. + Vand 3 Universal Miller, Bro wn & Sharpe, new. 
No.2 Plain fair order. 
48 in, Gear Cutter, B. & C iT 
24in. ‘hucking Lathe, . erate. good as new. 
2 -33-49 in. Turret ( hucking Mcl., Brid:eport, new. 
37 & Alin, Vertical B. & P. Mill, Bridgeport, a“ CINCINNATI, OHIO. 
W in. stroke Slotter, H&P, Al, 3 
‘arren’s Die Sinking Slotter, good as new, ? 
Cold Rolled Shatting in Stock. Send for List. Write WESTERN BRANCH: 


for what is wanted, 


68 & 70 SOUTH CANAL ST., 
CHICACO. 


EK. PP. BULLARD, 
62 College Place and 72 Warren Street, New York. 





| 


HITEAILEK , 


soe Gey 













THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
(LASS ENGINE, 

P At a very Low Prico 


Manulactured by 






— 
ELSON W. TWISS, 
25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere 


ALSO VERTICAL AND YACHT ENGINES. 


LATHE 


FOR 
TOOL MAKING, 
MODEL MAKINC, 






Waltham, Mass. 





THOMAS P. SIMPSON, Washington, 
D.C No atty’s fee until Patent ob- 





PATENTS 


tained. Write for Inventor’s Guide. 


SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK. 
SEND FOR BOOK OF DESCRIPTION. 








SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 











The best Engine in America fot for Heavy Work. 
WILLIAM TOD & CO., 








Youngstown, Ohio. | 





LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
oe DRIPPING AND SPATTER- 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
F\ equally well in every possible position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 
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BROWN & SHARPE MFC. CO., 


MANUFACTURERS OF 


MACHINERY anv TOOLS 


Mehl sess ncn: 





SIZES OF SURFACE PLATES IN STOCK, 


344 X 12" weight, 11 Ibs. ox Sv weight, 16 Ibs. 18 x 18” weight, 65 Ibs. 
446 x 6” i as 9 x 14” “ a7 ¢ |} 18 x 24” e im * 
6 x 6” % a 10 « 15” oh 35 ‘* | 18 x 36” 5 228 ¢ 
6 x’ = 19 * 10 30" “ 99 * | 20x 78” 813 

6 x 50 im 12 x 12” as Bs | 24x 24’ e 164 
6% X 18” es a * 12 x 18” “ 53 “ | 24x 36” a 298 ‘* 
7 See ay. 8 14 x 14” te a | 24x 48” ee 442 

7 x10” “L 1 * 14 x 18” “6 7 | 24x 60’ 666 * 
8 x 19” “ 2 16 x 16” 2 ety 36 x 68” 1024 * 


OTHER SIZES MADE TO ORDER. 
Illustrated Catalogue Mailed on Application. 


WESTERN AGENT, $. A. SMITH, 23 South Canal Street, Chicago, Ill. 








NILES TOOL WORKS 


OHIO. 


HAMILTON, 


MACHINE TOOLS, 


Car Wheel od Axle einen: Double Axle 
Lathes. Single Axle Lathes. Axle Cutting- 
off and Center- 
ing Machines. 
Car Wheel Bor- 
ing Machines. 
Hydrostatic 
Wheel Presses. 
Car Wheel 
Turning 
Lathe. 


NEW YORK, 
98 Liberty St. 









CHICACO, 


PITTSBURGH, 
Phenix Building. 


Penn Building. 


PHILADELPHIA, 
705 Arch 8t. 








THE YALE & TOWNE MFGCO, 


ST d \ 
\ | \ | = & STAMFORD CONN 
‘ \ NEW YORK. CHIGAGO,PHILA.BOSTON 


METROPOLITAN AUTOMATIC INJECTOR. 


The most simple and reliable boiler feeder known. 

Covers « wider range of steam than any other automatic injector. 

Works equally well as a lifter or fon-lifter. 

Re-starts itself, if feed for any cause is te mperenty stopped. 

oe Injectors shipped responsible parties subject to 
ays’ trial 

Write for illustrated catalogue and prices. It will pay you. 


JENKINS BROS., GENERAL AGENTS. 


NEW YORK. BOSTON. PHILADELPHIA. CHICAGO, 

ENGINE LATHES, 15’, 17", 19", 21”, 24’, 27", 38 
swing. 

IRON PLANERS, 20", 24”, 

SHAPERS, 15”, 20” Crank. 

UPRIGHT DRILLS, 20’, 

MILLING MACHINES, 
universal, 

TURRET and BORING LATHES for Iron and 
Brass Work. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Works, Cincinnati, Ohio, U. S. A. 


BOSTON, 
23 & 25 Purchase St, 














30", 32”, 38”, 6O” square. 
20", 26", 32" Geared. 
24", 25”, 28”, 32”, 40”. 
plain, back geared, and 





‘NOA AWd 111M 11 ‘S30ldd HOS SLIUM 


PHILADELPHIA, 
19 North 7th St. 


CHICACO, 
68 & 70 South Canal St, 


"SLIULNO 3L91dWO9 9) NIAIS NOILNILLV 1VI93dS 





Q | NEW YORK, 
115 Liberty Street. 









JE. E, GARVIN & CO., 

Near Market St. Depot, De 
NEWARK, N.J. g ae 
| | eet > 
EBERHARDT’S ; 2 Be 
PATENT # aoe 
3 BB a 
DRILL PRESS. ; ae 
i a7 
5 ore 
Bee 
i 
+e) 
EBERHARDT'S gti 
Patent 5 si 
GEAR CUTTER. r << ray 
Sizes, 18”, 25”, 36”,] Gear on Rack Cutting, Milling 

50’”, 6’, 84 and Index Drilling to Order. 

GEAR AND RACK CUTTING TO ORDER.|LAIGHT & CANAL STS., NEW YORK, 

















For description of the latest improvements in 
machinery and appliances for MILLING, SCREW 
THREAD CUTTING, BOILER PLATE PUNCHING and 
EXACT MEASUREMENTS, write to The Pratt & 
Whitney Co., Hartford, Conn., U.S. A., for the MACHI- 
NIST’S CATALOGUE. If interested in fast cutting 
tools for TURNING, THREADING AND DRILLING 
BRASS, ask for photographs of the HOWE FINISHING 
TOOL as applied to turret head machines. 





THE BILLINGS & SPENCER CO., 


CONN., 


HARTFORD, U. Ss. 


MANUFACTURERS OF 


= BILLINGS’ PATENT 
———— _ BEAM CALIPER, 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofaninch., The graduation is accurate and the finish of the 
tool is first-class in every respect. Cut represents Caliper one- 
half size. 


Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. 


BRASS WORKING MACHINERY. 


f 12m, & 16m, Monrrors. 
Valve Milling Mach’s 


a 1 Double Key 
© hes, 
BpeedLathes, 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves 


-- Two-Jawed 
= Thuckse, 












2 AF G.C7. 





THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 
F 


WARNER & SWASEY, Cleveland, 0. 























Ose 
- 
1 | 
wn & hl 
<335 | - 
A x2: 
RES s BORING MILLS. 
| Wit! Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
Zs = \ \ patterns of the latest and best designs. 
6 | E> s& <|SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
gs = id NEW SHOPS, PLAINFIELD, N. J. 
bel Sree HT 
Fey 5258 
Egor 
vd Ses 4 
S52 
“cn 
<7) ag 
S28 
ag 
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GEORGE B. 
GEAR WHEELS AND GEAR “CUTTING 


OF EVERY DESCRIPTION. 
LEXINGTON, MASS. 
Send for Catalogue. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Drills. 


J. M. ALLEN, Presipenr. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp Vicre-PRESIDENT. 
J. B. PIERCE, Srcrerary & TREASURER. 








THE G. A. GRAY CO, 
Qincinnati, Ohio. 


PLANERS 





Lathes, Planers, || 





— in Machinists’ Tools or My AND 
w. P.pavis, |LATHES 
Rochester, N. Y. A SPECIALTY. 


S Works at North Bloomfield. 





PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 























we oh”. | 
an, ee > 1 1 
20’’« 6’ CHUCKING LATHE. | ° e 
Manufacturer 






1 J.M.CARPENTER _. Tria 


Det 
PAWTUCKET.R.I. adh 








APS & DIE 











